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CAPACITORS, FIXED, CC RAMIC OIELECT’?IC.
f71Mp ERA7URL STA8Lf Auo GCNf RAL puRPoscl, HIGH .7 EL IA81LITY,

GENERAL SPfCIFICATIOM FOR

Thi$ specification Ii ipproved for use by -11 Oeotrt -
●ents and Agenc$cs of the Ueptrtrnent of Oefense.

1. SCOPE

1.1 ScO e.
+

This specification covers the general requirements for high
reliibi Ity, general purpose (BX] and temperature sttble (8P) Ceran(c dielectric
fixed Capacitors leaded and nonle4ded for apace. nistile 4nd other nigh relatability
applications. C4P4Clt0rS covered by this SpeCi fiCati On =ay be used in critical
frequency detemfnfng applfcatfons, tfalng cfrcults,. ●nd other aoplf cattons where
absolute Stab fifty 1s required (6P] and in ●pplfcttions where ●$Preci4b Ie v~rfat*Ons
in capacitance with respect to temperature. voltage., frequency ●nd life can be
tolerated (8X). Life tests in this $pecf fic~tion are Per fomed at 2 times rated
voltage at masfmum rated tem L!erature, and ●n assumed acceleration factor of 8:1 is
used to relate life test datd obtained at 2 tines rated voltage to Per fO~.Cn Ce at
ra tea voltage.

1.2 tlassifictti on.

1 .2.1 Uilltary Dart nu!aber. Ctptcitors s~eciffed herein (see 3.1) shall be
{aent{fiea by a C.llltary part number Which shall consist of the basic nU12Der of the
ailitary $pecif!catfon sheet followed by ● series of coded characters. Each m{litary
specification sheet covers a dffferent caoacf for style. The codes nus.ber shJl 1
provide tnfomation concerning the capacitors Chart CtCri Sti C, .orking voltage.

Capacitance value. camcitance tolerance. and termination material. The n$litary
part number shall be in the following form as indicated:

!l123 ~ 01 ~ ~ 103 ~

7 1 7 4 T1 ,

1 , 1 1 ,
al Iltary hod>fl. &th’ aracter - Vol tage capac) tance (40d C1 tance

Specific J”tion cation sheet fstfc 1 .2.1.3 value tolerance
nunner 1.2.1.1 number 1 .2.1.2 1 .2.1.4 .1.2 .1.s

c
i

-
iermlna.
tion
1 .2.1.6

1 .2.1.1 modification. The ❑odlficat$on letter is used to fndicate the latest
characteristic of the part {n the specification sheet. This letter shall be changed
under direction of the preparing activity.

1 .2.1.2 Chtracter{stic. The Characteri%tfc refers to the v01t~9e tenoerature
limits of the cZo*clt Or. The first letter (9) {dent {fies the rated temperature ran$e
of .55” to .Izs”c. The second letter tndicates the volctge temperature limi:s as
$hOWn in table 1.

TABLt I . voltage-temperature limits.

, , t
, , “p:::::::: ec;:”!:”:’ ‘h o
, Symbol , Ste9s A to D lncl or I steps E ana G Incl at ,
, , table xv table Xv o

,.
?:, 0 ●3O Ppml. c , . 0 ●3O Opml”c 1

I x, .1s, .15 percent o ●15, -2S percent ,

,aeneflclal cornnentslrecomrnenaatlons.*aaltl Ons. aeletlons) *na 4ny oert>nen: ,
t0a14 un4Ch may Oe Of use fn iMDr0V$n9 :fIfl Oocutaent should be daare% sea to: ,
,George C. Marshall Space Flight Center. k4ti0nal Aeronaut {c% ●nd Soace Aaninis. t
,tra:i on, Al TN: EG02, Harshtl) Space Flight Center. Alibacta 35812 by using the ,
,Sel f-4ddre Steal Standardization 00 CUment lMOr:; :::: Pro Dosal (00 FoI-m 1426] ,
,aooear$ng at the end of .Chis document or by

.,.
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1 .2.1.3
identified

~;l:a~;;gl~he rated voltage for c.antfnucus opera ti~n at ●125-C is
letter as shown in table 11.

TA8LE II. Rated voltage.

) Syrnbo 1 I Rated voltage (

-i I v It d r
A I *
B

1“

c 1:: 1
D 200
E 500 I

(,

The no~fnal capacitance value,

fs’i:::;tfi%%%%%,,,t ““.,,,:

●xpressed In plcofarads (PF)
the first two dfglts represent slgnfffcant

figures and the last digft Specff{es the number of zeros to fallow. Uhen the nominal
value is less than 10 pF, the letter ‘R- shall be used to indicate the decimal point
and the succeeding dig ft(s) of the group shall represent Significant figure(s). For
example, lRO indicates 1.0 pF; R75 indicates .75 pF; and OR5 indicates 0.5 pF.

1 .2.1.5 Capacitance tolerance. The capacitance tol erarice is identified by a
single letter I“ accordance wltn table 111.

TABLE 111. Capacitance tolerance.

1 >ymbo I I Ldpaclcance tolerance T
I

T * 1
c I 0.25 PF

I o
I

0.5 PF
F I 1 percent I

I J 5 percent
c 10 percenx

i
I

I

1 .2.1.6 Termination. The termination is identified by a single letter as shown in
table IV.

TABLE Iv. Termination.

T Lead capacitors II Nonleadea caoacltors I
TSymool I 6em1nat10n type I Is yrnbol I I

II
ierrnlnaclon rype

I
1 II I I
Ic ;Copper, solder coated (type II n l Palladium/silver alloy I

I (C-.4 or C-5 of i41L-STO-i276) II N lGuarded 1/
!M lCo Dper clad steel, solder II R

I coated (type x-4 or u-5 of
lPt Iladiumi’silver alloy, solder coated;

II s lGuarded, [

I I MI L-sTD-1276)
solder coated Al

Il. I
Ill I

~1 ~ 9.arded ~C.mf.atiOn fs one {. which the fnterelectrode met,IIIiz*tic. ” is
separated rrom the final finish by a barrier or guard Metal; e. g., copper or
n{ckel. etc.

2. A? PLICA8LE 00 CEMENTS

2.1 Gove? nme?t specifications and s:dnaards. Unless otherwise specified, ttie
$ol lowing saeclricatians, Stanaards, a“d hanabooks, of :he issue I:s:ed in that issue
of t5e Oeoar:.. en: of ~efense Inaex af Specific at fo. s ana 5canaaras (0001SS) sgecifieq
i“ che s.alicitacio,. fern a part of this specification to tne extznt specified herein.

2
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sPECIFICATIONS

FCOERAL

00-s-571 -

MILITARY

HIL-C-39028 -

(See 5up91ernent

ST.ANOAROS

MILITARY

IYIL-s TO-202 -

flIL-sTo-790 -
MI L-s To-1276-

tkIL-C-123A . .
. .

Solder: Tin Alloy, Letd-Tfn Alloy, and Lead Alloy.

capacitors, Packagfng of.

for list of ●ssocltted specification sheet s.)

Test Methods for electronic and Electrical component parxs.
Relftb{lft Assurance Proqrtrn for Electronic Parts Specifications.
Leads for [Iectrontc Component Parts.

(C09fes of Soeciffcctfons. standards. drawfn9S ●nd F.ubl{catlons required by
contractors fn Connection with specfffc tcquf sition functions should be obtained from
the c0ntractin9 activity or as directed by the contracting of ficer. )

2.2 Other publications. The fol Iowin9 document forms ● part of the specification

to the ex:ent speclfi 06 herein. Unleis otherwise indicated. the issue in ●ffect on
tne date of in Vitttl On fOr bld$ or request for approval shall #pply.

CL ICTRONIC IUOUSTRIES AS SOC!ATION

RS.469 - Stindard Test Method for Obstructive Physical Analysis of High
Reliability Ceraoic fConolfthic Capacitors.

{A~pl ication for COpie S should be addressed to the flect:;:~g ~ndustries
Association (CIA), 2001 Eye Street. N. M., Utshington, OC

(Industry association $Decifications and standards ●re generally available for
reference from libraries. They ●re also distributed ason9 technical 9rou Bs and using
;ederal 49encies. )

2.3 Order of precedence. In the event of t conflict between the te.t of :his

specification and tne references cited herein. the text of this specification shall
take precedence.

3. REUUIRCIKNTS

3.1 Specification iheets. The
herein ana in accordance wtth the

individual iten requirements shall be ts \pecifiea

*P Plfcable $pecificacion sheets.

3.2 Outliffcation. Caotcftors furnished under this specification shall be
Broduct$ wnlcn ●re qualified for listin9 on the aoplictble qualified products lis: 4:
the tine set for opening of bids. Ol%tr{butors shall not be used ($ee 4.4 and 6.2).

3.3 Reliability .nd basellne doctment~tion. CaD4citor S 5uPPl ied to :!)is
soeclfica:l On sndll conform to the requirements of HiL-STO -790 and the reauirenen:s
Soecif(ea herein. Prior to granting of qualification aporoval, a baseline document
shall be prep4 red by the a4nuf4cturer tnd subaitted to tne qudt{fying activity for
4DD?OV, I .

3.4 Oe, fqn and construction. C4pacitor$ jhall be of the Materials, de$i9n,
Constructlco and pfIys icAl dimensions specified (see ].1) and in accordance with
baseline docu.qentation (see 3.3).

3.4. ! iTielec:rtc parameters. Capacitors Supol ied to this specification shdll nave
a Qlnioum atelectrfc thickness of 0.8 ails and a maximum dielectric constant of 2800.
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M[L.C. !23A

3.4.2 Lead attach inent (leaded c& PacitorS only) (see 3.1). Capa CftOrS with
shall have the leads dtta Che O to the Cerarnlc Cnl.a boay using high temperature
with a minimum plastic point of 260. C.

leads
solaer

(

3 .6.3 Lead wire. Lead wire shall be in accordance with HIL.s Ti3-1276 (see 3.1).

3.5 Nondestructive interf!al examination (see appendix C). Prior to termination,
all capacitors dell vered to this Spe C1flcittlon shall be subjected to neutron
radiography, U1 trasonic ex.?mtnatlon or some other ❑ethod approved by the baseline
(see 3.3). The ❑ethod of ex.min.!tfcn shall be determined by the manufacturer. N-ray
shall not be performed on characteristic 8P cdpacftors.

3.5.1 Neutrun radiography IN-ray). ‘dhen capaci tors are tested as SpeCi fied in
4.6.1.1, there shall be no devices delivered that exhibit defects defined in
aPPendix C.

3 .5.2 U1 trasa”{c exs.m( nation. When capacitors are tested as specffied in 4.6.1.2,
there shall be’ no devices aellvered that show unacceptable responses as defined in
appendix C.

3.6 Preterminatfon destructive physfcal analysis. Uh.xn. examined as specif,fed i n
4.6.2, parts shall meet the requirements of EIA standard RS-469.

3.7 Visual examination.

3.7.1 Pre-encapsulation visual inspection [leaded capacitors only). Uhen leaded
capacitors are examlnea as speclrled In 4.0. J, Chey shall ❑eet th e visual inspection
requirements speci fied i n appendix G.

3.7.2 visual examination of nonleaded capacitors. When examined as specified in
4.6.3, capaclcors snail meet the visual requirements specified in appendix D.

3.8 Pre-enca Dsulati.an termfnal strength (leaded capacitors only). Capacitors
shall be Ces tea as specified In 4 .6.4 ana dppenala L. The leads shall be pUl led
until rupture and the level recorded. In no case shall the termination rupture at d
load less than that specified in table X111.

3.9 Radiographic inspection (encapsulated capacitors only). Uhen radiographer i n
accordance wlcn 4.0.5, Iea aed capdcltors snail meet the roll
appendix F):

owing requirements (see

a.

b.

c.

d.

e.

f.

3.1 D

There shall be no evidence of improperly made connections, substandard
soldering, structural weakness, or attached solder particles or slivers.
The interface between each lead and capacitor eleu,er, t shall have solae~ for
at least 80 percent of the interface dimension (See figure F3).
The encapsulation material shall have a minimum thickness of .005 inch
(dimension 1. fia. re F31.
If a lead hd~ ~ ~irticn”which has been fl atened co ❑ore easily acc.atu~adate
tne ceramic element, the formed portion of the lead ❑ust be completely
inside the encapsulation materf al. Any unintentional nfck or deformation of
the leads shall not reduce the lead diameter below 90i of che ❑in imum
did!neter required (see 3.1).
There shall be a ❑inimum of .005 inch between the tip of any solder spike
and the edge of the case.
Cstraneous particles CF voids in the cncapsulati fig ❑.lteridl shall be no
greater than .005 inch in any aireczi on.

Thermal shock and voltage :ondi:ianin~. When tested as specified in 4.6.6,
capacitors saa II .Itns; and the e~tremes of I h ana 10U temperature *itnour visible
dinage a“d meet the *allowing requirement wit‘! th.s percent de feczive allowed as shown
in tdbie I.Jv:

Oielec:ric b.ithstanaing ,oltj
Insulation resistance
imsulatio. resistance
t~e iqi ti *1 re~cirrgne
Olssi; a[:o!l factcr (a

. .. C30dcitance (*! 25” C;

je lat’25”Cl: As specified itl 3.13.
iat 25’; ): Shall ke not less than the ifiitial recuiremenc.
[at elq wa:ed amoient temperature): shall be no: less than
t Isee 3.14).

25”0! Shall not ej.teed the r~iue specified (see 3.12).
Shal’ be within the tolerance speciyied (see 3.1).

i

4’
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)

)

Capacitance yalues ao more than 5; or .5 PF, whtchever f! greeter, for BX
caaracteristlc or lL or .3 pf, whfchever is greater, for BP characteristic beyona
\oeclfied tCleran Ce li nit sb~ll be remowea from the lot bu: snill not ke Cansiaerea
defective for determination of the percent de fect(ve allowed.

3.11 Capacitar!ce Icap). Mhen measured as specfffed fn 4.6.7. the Capacitance
shall be wlthln the $pecl fled toleranCO [SOR 3.1).

3.12 Ofssl pation factor IoF). When detemfned 4s $Pec{fied {n 4.6.8. the
.x Issipatlon taccor shall not eaceed 2.S percent for 8X or 0.15 percent for 9P.

3.13 Dielectric withstanding voltage {OW). Capacl.tor$ lhall wfthstand the ISirect
current Iac) potential specifies in 4 .0.9 wlchout dauage or breakdown.

3.14 Insulation resistance (l R). Mhen ●easured asspec{f ted in 4.6.10. the
tnsul atton resistance *hall be not less than the value specified:

At 2S. C - 100,000 ●egohns or 1.000 ●e90hm-mlcrofarads, whichever fs less.
At 12S. C - 10,000 ■egohms or 100 me QOhm-alcrOfarads. wh(chever 1s less.

3.1S Obstructive physfcal antlysfs. Mnen examined ●S specified i,
capacitors anal i ❑eet the requtrenents of CIA standard 8S-469.

3.16 Termfnel strength. Mhen capacitors ●re tested ●s Specffied

shill be no loose n1n9 or rupturing of the te~inals.

3.17 SolderJbflft~.

4.6.11,

n 4.6.12, tnet-e

3. 17.1 Solderab{llty (leaded Capacitors). Uhen leaded Capacitors are tested as

$pecif{ed ~n 4.6.13.1, the dippea $urf4CC of the leads shall be at least 90: covered
with a ne. , smooth. solder coat4n9. The remafnfn9 10: mty cont?in only small
pinholes or rough spots: these shall not be Concentrate in one area. Bare base

Metal where the solder dip failed to cover the eri9inal c0atfn9 Is an lnd4 cation of
poor Solaerablltty, and shall be cause for failure. In Case of disvute, the percent
of c0vera9e with ptnhole$ or r0v9h spots shtll Be deteratned by actual Ueasurenent of
these areas, as Coopared to the total area.

3.17.2 SOlderabilfty (nonlatded ctpacltors). Capacitors shall be teSted as
sF!ecified In 4 .0.1 3.2, escept S0.32 tn dccoraance with 00. S-571, shall be used in
lieu of Sn60 and the fomar,ed metailfxed surf~ce shtll be #t leist 85: covered with a
snooth solaer c0atin9. The remafntn9 1S2 of the surftce ❑ay contain small pinholes

Or CZP0St6 term$natlon aaterl al: however, these Shall not be concentrated in one area.

3.18 fiesi%tance to $older!n Q heat.

3.18.1 Resistance to solderlnq heat (letded Captcltors).
in 4.6. 14.1

When testes as specified
. CaPa C1t OrS shal 1 meet the toil0win9 requirements:

insulation resistance at 25. C: Mot less than the In ftlal 25. C requirement
(see 3.14).
CaPa Cl lance change:

01 Characteristic: Shall chan9e not ●ore than -1.0 percent to .6.0 percent
froa the initial ❑easurea value.
8P characteristic: Shall chan9e not more than .1.0 percent to .2.0 perc Fnt
or 0.5 pF, wn$cnever if 9reater, from the {n ftial ●easurea value.

Olssipatfon factor: Shall nOt exceed the initial limits (see 3.12).

3. 18.2 Resisttncc to soldering heat (nonl.sadea capacitors). knen tes:ee as
specified In 4. b.i4. Z, ca,tz::srs :n::: =c:: ::> foi Iowlng requirements:

Vlsu.1 ●z.mfnat$ on: There shall be no ●v(dence of mechanical Oamase or
deliainatfon or exposed electrodes. LeacfIfn9 shall be t !a*xiMu!a of 2S percent
on ●acn edge of tt0untin9 area I$ee fi9ure 1).
Insulation resistance, Capacitance cnbn9e, and dtssfpttion factor shall be
a.?aiurcd .$ !pecified in 3.18.1.
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~4EDGz’”O”N’:G
FIGURE 1. t$auncfnq a-a.

TABLE V. Cav*elt*nc. .anan.g. with r. f... c.c. to .25. c.
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3.20 Moisture resistance. Uhen tssted ?5 specfffed (n C.6. 16, capacitors shall
meet the foil o.lng requlrenents:

Vi$u*l examination: No mechanical damage. Markfn9 shall remain le91b Ie.
Ofelectrfc withstanding volta9e: As Specified In 3.:3.
Insulation.reststdnce: Not less thin 50 percent of the initial 25. [ requirement
SpeCified in 3.14.
Capacitance: Chsnge not to ●zceed ●1O percent from In ftial ●e48ured value for

. BX ●nd not more thsn *.3 percent or .3 vF, whichever is 9reacer. for BP.

3.21 Vfbratl on. high freauency (leaded capscitor$ only). Uhen C#pacftors #re
tested as spec> flea In 4.6.11 , tnere ihc.1 I be no Intermlccent contacts of 0.5
❑lllt second (ins) or grester duration, ocien or short circuitry, or evidence of
mechanical dsm~ge .

3.22 Resistance to solvents. when c~pac{tors are tested ss Speciffed in 4.6.18.
there shtll be no evtaence of ❑echanical 4aaakIe and tne ❑arking shall rqaa{n legible.

3.23 Life (se elevated dmblent temper sturel. Uhin tested as Specffied In 4.6.19.

capscf tors shsl 1 meet tne foil owing requirements: “

250 hour limits:

Insulation resistance (4K 125. C): Shill be not less tfIsn 50: of the .SIU.S
spectfied (see 3.14).
Vlsusl examinacf on: NO oecnanical danage. Ylirkfng shill remain legible.
Insulation resistance (4t 25. C): Shsll be not less than SO% of the value
specified {see 3.14).
Capacitance: Chnge nOt LO eACeed ●15 P.3rCent from the initial ❑easured value
for BX Characteristic and 80.3 percent or 0.3 pFO whichever {$ grester, from
the In ftial SIt SSUred vslue for 8P chs. rscteristfc.
Oissipat{on fsctor: Shall not exceed the value specified (tee 3.12).

“’).
1.000, 2,000. ana 4,000 hour limfts:

Insul*tf On resistance (at 125. C): Shdll be not less 30 percent of the value
soeci fled (see 3.141.
Visual exaafnat$ on: No mechanical clans, qe. lfark(ng shill rensin leg fble.
Insulation resistance (dt 25-C): Shtll be not less than 30 percent of the
vslue specified (see 3.14).
CaQac$tance: Chsnge not to exceed ●2O percent from the fnftfsl measured value
for BX characterlst%c and *0. S percent or 0.5 pF, whichever f$ 9rester. frcm
the fnitf41 messured vslue for BP Characteristic.
‘Jl%sjpst$on fsctor: Shall not exceed 3.0 percent for BX Chsrscteri%tic ●na
0.15 percent for BP Chars cterfsttc.

3.24 HSrking C~O, C{t OrS. Capacitors sf!tll be ❑srked ss specified herein. Paper
la btl S shsli not Oe uses. Other mark{ngs which in ●ny way Interfere witn, obscure,
Or COnf USe th05C specified herein, are prohibited. t4ch CapaCftOr Shsll be legibly
❑arked and .{11 withstsnd the environmental Conditions $pec{ffed herein. The markin9
sndll be s ninimum res{stsnce of 1 a 109 ohms per square snd shall remsin le9ible
after coating the parts with 1 1/2 - 3 ●ils of crsnsparent con formsl c04ting sucn *s
polyurethane. acryl{c or tne equ$vslent.

3.2s.1 JAN snd J ❑artlnq. The Un( ted States Government has aaopted. and i$
eaerclsfns Iegltlmate control over, the Certlfic.ttion ●arks .Jh N. ana ‘J”,
respec:$vely, to indicste electrical equipment. nsmely. rcsfstors, csvac$tOrS,
electron tufJe* **d the like. *cqulrea by, or ❑anufactured for use by, or for the
Government in .ccoraance witn SKandara covernm~n~ specific st$ on’. Accorafngly,
Capaci tors Scau{rea co, Snd mtttin Q 411 of the cr!ter{s specified herein sna in
4PPl!c33~i .+4bl;;..Cius1 bneets shsll besr the cert$ficstton ❑ark .JAN. , except thst
Cdp.sci:or$ too small to ,betr the Certfficatlon ●ark ‘JAN. shal be~r the letter “J-.
ihe .JAN. or “J. shall be locatea on the first line above or below the part nuiTIoer.
tapacftor$ furnfsnea under ccntrscts or oraers wnich either permit or re.au{re
aevi ation from the Conat:ions or requirements specified herein sna in applicable
\Oe Cificstion sheet$ snsll not heir .JAN” or ‘J”. In the event s capacitor $dnplc
f4ils ta meet the requirements of thi$ $pecificttion ina Che Jpplfcable specification
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SIli. ts, m. .anut... r.r. r shall . . . . . . m.. -J.n. or th. .J - Kr. m t+,. a.mpl. ceaca.a ..*
al,. r,.. all .ap. cicors !-.9.ss. ”,.. 0, tn. ,aaol. . Ill. U.lt. a SC. C.S Co...,..”, h.,
.abtai.. d C..tiflcmto of Mglstr. clon MO. 500,860 for th. c.:t$fi. at ia. ..rk ‘JAH-.
u.l.. d.d c.p.. it. rs c’. cais spe. ifica . . . . aa.11 .0. b. m.rk. d wits .JAn. . . .J. ;
Il... ”.., :he p.ck. &L.& CO. t.i. ..s shall B.. r ‘JAN. 0. .J. .

3.29.2 r-ill ,arki”~ (l.ad. ti .. P. CiC., S]. 001., s .ta. rwt.. .p.. iri. a (... j.il,
..0.. 1,0, s s0.11 b. m.rk. ti “$til LB. .: AN. 0, .J. s.rk L.#, 0., % .lu. b. I-, d.c. ..4 1.,
coa. , m.n. r.ccar. r,s .21.. ai’ic f.a.r.l S.DOIJ .... (F3CM), .oic.a., ..paciLan:., ..a
.sarlac. ta,la, C.i.,,ll.. . Thor. shall b. .0 *P.. * bet . . . . CL!. S,. IIOL. “Uioh C.. pri,.
th. part numb. !-. 7h. eat. O.E. ●na lot r..mb.r shall . ..sl. % or :h. y.... “.. k, ●.a
lot cod.. Fo# . . . . . . . . ra. it..,.. . ..* or 1981 would b. 8103-. capacitor. *hall b.
.a. k.d in .ec. m.ac. with om. or C8. rOILO. id’ ●,.. s10s (SO* 1.1; ,

1 I
E3AMPLE I

I

EXAMPLE2
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123A SPEC NLV!EER AND M20[FICATION COO’

27oF C4P VALUE ANO lULERANCE

8103 11 COOE

LOT COOENIO ‘J- A.JTX MAJu2FAcl12RER3TPAO’PW7K

EXSMPLE 3

D

“J- J122A

05BPC PART NUMBER

lllCU

81024 OATC AND LOT COOE

!2345 FSCM

EX.IWLi 4

m ‘A” ‘“’”
CAP VALUE

u

,340 ,: 1: rAP 70L:3A~C:

I 00 ,1 VOL:AGE

.J. J 8103A OAT; 4N0 L9T COoE

I 2X5 FSCM
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\,
3.24.3 Mdrking ! nonleaded capacitors). Capacitors shall be leg fDly”markea $n a

cancrasting color, .ltn e :nree Glglc capacitance cod.? ($ee 1.2.1.5). 3hen C* V~Cit OrS
are too $tia]i fcr three digits, they shall be ❑arked {n .tCCOrd~nCe with table V1.

TABLE V1. marking for Small nonleadea caoac{tors.

, 1 , Capacl tance IPFI ana nuit>pller 4
,Characterl Significant I Orange * 8 lack 8 breen 1 I Rea I

unf ti , lx 0.1) ,Ix 1.0) ,(X 10I :Ix”!oo) :(:’!0::) ~ix i0,000)a

,
,
I
,
,
1
,
,
t
1
0
I
,
I

,

t
,

“\):

.A
8
c
o
E
Ii

;
K
L

:
R
s
T
v
u
x
v

:
4
1
9

I
1
I
I
,

0
,
1
,
1
,
0
1
0
,
I
1
,
1
,
I
,
,

22
24
27
30
33
36
39
43
47
51
S6
62
6a

H
91

t
1
t
,
1
0
,
I
,
,
1
,
0
1
1
,
4
1
,
,
1
I
I
I

~.;

1:2
1.3
1.5
1.6

:::
2.2
2.4

:::

:::
3.9
4.3
4.6
5.1

:::
.6.8

;::
9.1

, 1 , , 1
, 0 1

I 1000
I 1100
1 1200
* 1300
t :Soll
a 160O
i 1800
1 2000
I 2200
, 2400
, 2700
I 3000
1 3300
0 3600
I 3900
, 4300
, 4700
, 5100
a 5600
, 6200

,
I
1
I
1
,
t
1
1
1
1
0
,
1
,
1
1
1
1
I
#
I
1
1
I

~

1
1
1
I
1
I
1
,
I
1
,
I
1
,
0
1
1
t

1
1
I
6
t
I

~

I 6800
, 7500
I 8200
, 9100

10,000
11,000
12,000
13,000
15,000
16,000
18.000
20,000
22,000
28,000
27.000

,
,

iOO .000
110.000
120;000
130,000
15fJ.000
160.000
180,000
200.000

t 220,000
, 2ao,ooo
, 270.000
0 300:000
, 330,000
, 360,000
, 390.000
, 430,000
, 470.000
, 510.000
, 560,000
, 620,000
1 680,000
, 750,000
, 820,000
, 910,000

1
I
1
,
,
,
,

30;000
33,000
36,000
39,000
43,000
47,000
Sl, ooo
56.000
62.000
6a, 000
7s,000
az.000

I 91,000
0 0 1

3.25 Mb’?. Ca,,clt ors shall be processed in such a ❑anner as to be unifo”rm
in quality, ana . en visual inspection Is performed under 10X, capacitors shall bt
free froa pits, corrosion. cracks, chips 4nd other defects that will affect life.
Service abfl{ty or appearance.

4. OIYALITy ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified {n the contract or
purchase oraer, the contractor 1s responsible for the per fomaance of all inspection
requirements a% fpecifted herefn. Cscevt as otherwise specffied in the con:ract or
purchase order, the contractor ❑ay use his own or any other facilities %ui :aDle for
the performance of the inspection requirements *pecf fied heretn, unless aisdpproved
by the 60 VernMent. The Government reserves the rfght to perform any of the
inspectfoos set forth tn tne speclf{catton where such inspections are aeemea
necessary to dssure suvplles and services conform to pre%crf bed requirements.

1

4. 1.1 Reliability assurance Dreg I.am. A relfibflity ?ssurince program shall be
estaol ishea ana malntalnea in ●ccordance with YIIL. STO-790. Ev{aence of sucn
conpl$ance shall be Verffied by the autlifying ●ctivity of this Specif{cat{on as ●

prerequisi te for quilf ftcation and conttnuea qualiffcotf on.

)
9Source: https://assist.dla.mil -- Downloaded: 2016-11-12T22:12Z

Check the source to verify that this is the current version before use.



MI L-C-123A

TABLC VII. Oualfficatfon fnsoection. (.

o Number of
, lnspectton

lNumoer oil
~Requirement~ Test sethod~s?.mp~g ;gi csi failures i

1 \ paragraph s paragraph t 1 ~1 ,
I 1 # , {ns Fected , ,
tGroup 1 1 1 1 # ,
I
1

t
1
1
I
1
1

Radiographic Inspection [leaded
.ievices oniyj

Thermal shock and YO’ltage
conditioning

Dielectric Ml thstanding voltage
Insulation resistance 25-C

1
, 3.9

1
, 4 .6.5
1
8 4 .6.6

11
!;,, j ,

1
I 3.10

1“
, 4.6.9
, 4.6.10
I 4.6.10
t 4 .6.7
e 4 .6.8
1
,
B
t 4 .6.3
1
i
, 4.6.11
1
9
i
, 4.6. i2. l
, 4.6.13.1
, 4 .6.14.1
1
1

3.13
3.14

Insulation resistance 125.c
Cdoaci tanca

3.14
3.11
3.12

0
I
1
1
t
,
t
I
1
,
1
I
1
I
,
,
1
,
1
,
,
0
1
0
0
1
,
I

,

I O{isf pation factor

~ Group I I

1 vfsual ind ❑echanical elamf nation;
1 material ,

13.1, 3.4,
design, construction and 43.24, and

1 workmanship p
1 Obstructive physfc41 analysis

13.25
1 3.15

1.5 1

1

, I
IGroup Ilxa - Leaded devfces I
, I
I Terminal strength 8
1 Solderabiltty 1
, Resistance to solderlng heat 1

3.16
3.17.1

.3.18.1

3.16
3.17.2
3.18.2

3.19
3.20

3.2o
3.21

3.22

3.23

)

?

)

12

I
oGroup illb . Nonledded devfces

I

1
1 Terminal strength
b Solderability
1 Resistance to soldering heat

#
i 4 .6.12.2
, 4 .6.13.2
, 4 .6.14.2

12
12 1,

I
1
1
1
1
t
I
1

:Grou PIV y #
1
1
# 4.6.15
I 4.6. i6.2

1 Voltage-temperature limits
1 Moisture resistance

12

12

12

123

1

0

,.
IGroup V ,

1
,

1
1
8 Humiaity. steady state. low voltage ~
I Vibration, high frequency [Ieaaed ,
t Capdci tors only) ,
, Resistance to solvents ,

I
, 4 .6.16.1
, 4.6.17
I
, 4.6.1S

, 4
,Group VI 1
t 1
1 Life 1
4 1

,
,
a 4.6.19
1

1/ A sample unit having one or more defects will be charged as a single de feCtfve.
~1 Aaaiti ona) samples over the 174 min$inum should be included, based on table X11

to alla. for the percent defective allow aole. Twelve additional samples will ae
required for nonie aded devices.

~/ Leads ❑ay be solaered tO cnjp capacitor to fac{lft~te the tests requjrea in
group IV.

10
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)
*.2 Clas\if{caci On of Inspections. The inspections specified herein are

classified as 10110-5:

a. 0ualfffc*tf9n inspection (see 4.41.
b. In- recess inspection (see 4.5.1).
c. fOua fty conformance fnspectton [4.S.2 4m% 4.S.3)

4.3 Inspection conditions and reference ●easurements.

4 .3.1 Condltion$. Unless otherwfse Specffied herein, ●ll inspections sntll be
~;$fo~ed tn.4ccorddnce wfth the test .Ondftlons specffted ,. the “GSHERAL

I fi4ENTS of 141 L-ST O-202 exceot relative humidity Shtll not ●xceed 75 cercent.
Accttracy of .11 test voltage aeasurement$ shall be .ith{n .2.0 percent of the
soecfffed voltaqe.

~.3.2 Reference ■easurements. Utten requirements are based on comparative
❑easurements naae before And after cond$tionlng, the reference ■e.tsurement shall be
Considered the l*xt ■easurement aade at 25” ●3 C prior to condltlonfng. Unless
reference measurements have been ❑ade wfthfn 30 aay$ prior to the beginning af
Condiclonlnq. they shall be repeatea.

The power supply uses for llfe testing shall have a
re:;:AYR%&%A or ,,ss of the specfftea test VOlt.qe.

4.4 Oualffication tnsoection. Ou?lff{Cati On inspection shall be per formea tt a
laboratory acceptable to me qualffyfnq agency [see 6.3) on sample units produced
w{th equipment and procedure% normally used in production.

4. 4.1 Sanole tf2e. The number of Capacitors co be specified for qualification
inspection so4il De as Sc. ecif{ed in table Vll ana {n tppendiz A of this
Specific itlon. Cach capacitor style 3h411 be qualfftea separately. .

4.4.7. Test ,otjt$ne. Saa Dle unit S shtll LIe SubJectea co Che qualiffcaion

‘)

inspection. specified in table VII in the order shown. Stmple unfts Shall have been
subjected to the in- Droces$ screening requires by Chi$ Specif{cacion ond ●ll Samole
unfts shall be subjected to the inspection of group 1. The sample shall then be

aivia~d as specified in table vi] as applicable.

4. 4.3 Fa{l”re,. Ft{lure$ In excas$ of those ●llowed in table V1l shall be ctuse
for refusal to grant qualif(cat {on, approval .

4 .4.4 Retention of qualification. 10 retain qualtficitfen for capacitors
sgecifiea in cnls speciff cation. the manufacturer shall forward ● re~ort at 12.month
fnterval$ to the qualifying tctfvfty. The qutlify{ng activity shall establish the
in{ti41 reporting aace. The report shall include the following:

b.

c.

a.

e.

)

A l{$t of .11 acvice types for which the ■anufacturer h-s quallfic~ton.
showing the total number of lots completing quality conformance inspection
durin9 tne reporting period.
Certfffc#tfon that the ❑anufacturer $tfll has the ctpabllltfes tnd
facil{t!es necessary to Dreduce these itess to the qu41ified levels.
The number of lots which failed lot by lot testing or periodic tes:in9
(group 8 or 9r0. v C).
For fti led lots (g-oup B and C) the followlng in fomatton is required:

[11 lnSPtC:t On lot Identification code ana part number(s) in tne
faf lea lot.

(2) The percent defective of .oltage conditioning.
13) The results of grouvl A. B. and C testing (f. e.. pass or fail).
!4) For failed %ub9?0u Qs, ~he number and ■ode of all “failures.
15) All lots .fthdrawn S0411 De Counted ●s ftl led lots fn the report.
[6) ldentfficatfon of the lets (by tnspect(on lot identification, code

oar% numoer and sate of comvlet!on of 9r0up 8 testtng).
Certification for ●acn device Style whi Ch has Deen qutlifiedo it~tlng tnat
ac let$t two lets have been rnanuf&Ctured Uti]iling the design and
construction for .htcn qual(ftcation !s valid auring the 12.aOnth reporting
verloa.

11
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The report shall aiso include certification that the design dnd COn StrUCti On Of the
product was verified and found to be identical to the”style fOr whfch qua: ificltion
approval wds valid. If the summary If test results Indicates nonconformance wi th tne
requirements of this Specf?i cation and corrective action acceptable co the qualifying
activi ty ka$ not $een :aken, action may be taken to remove the failing product from
the qualified products list. Failure to submit the summary repors w: thin 30 days
after the ●nd of 12-month period ❑ay result {n loss of qualification for products
w$th$n that capacitor’s 9rou P. In additfon to the periodic submission of inspection
iata, the ❑anufacturer shall wf thin 30 days IIui; i, the qualifying actl?ity at any
tfme during the i2-aonth perfod that the inspection data fndicates inabtlity af the
qualiffed product to meet the requirements of this Spt?Ciff CaCf On. If during :WO
consecutive rcportlng periods there has been no quallty conformance inspection of
product wltnin a qualified technology, the manufacturer ❑ay, at the discretion of the
qualf fylng actl vity, be requt red to submf t d representatf ve product(s) of that
qual(fied technology to complete :esting in accordance wf th the qualf ficatfon
requf rements . In .thfs case the product submitted ❑ust comply wfth the baselfne fOr
each dielectric type.

4.5 In-process inspection and quallty conformance fnspecti.on.

4.S.1 In-p recess ~nspecti on. Each production lot of parfs shall be inspected in
accordance with table VIII. ?he use of neutron radfogre. phy or ultrasonic exan$ nation
shall be as specfffed in baseline documefitatf on. Other screening examf natf ons ❑ay be

~PPl ied at the OPtion Of the manufacturer, as documented and .3 Pproved by the baseline
(see 3.3).

4.5.1.1 Rework. Rework fs not allowed on any operations fncludfng and subsequent
to the form~of the slurry, except for ❑arkfng and lead rework.

TABLE VIII. In-or ocess inspection.

! oaequlrement 8 Oest mechoa ,
1 Inspection

sample I
I paragraph 1 Para9raph , size ,

1 I 6 , I
I
,Nandestructfve internal examination

~ Pre-term.i nation destructi we physi cal

,Visual examination
1
,Pre-encapsulation terminal strength
, (l Cdded capacitors only)
I

I
3.5 :

1
1 4 .6.1 , 100:
1 I 1

analysis t 3.6 t 4.6.2 ilable XI
# o 1
4 3.7 , 4.6.3 , 100:
1 1
, 3.8 , 4.6.4 ;Table XI
1 1 1
I 1

t
1
8
1

1

1

,

4.5.2 Inspection of product for delivery. Inspection of product for delf very
shall consist or groups A ana B inspection.

4.5.2.1 Inspection lot. An inspection/production lot shall be of one desi gn as
specified i. the baseli ne documenzat~ on. AS a ❑tnfmum requirement, the 10t shall
consist of ali the capacitors of a single nominal capacitance/voltage ratin
design, from the same dielectric material batch, and processed as a single ?.:f ““’
through all manufacturing steps on the same eauipment, to the same baseline prevision,
&na identified with the Sdme date ana lot code aesignat+ on. The lot may con:ain all
avail aole capacitance tolerances for the nominal cdp.scttance vs.lue (see baseline
document dt?on for BP characteristic]. In addition,
following:

the lot shall conform to the

(’

a. Rd. materials such as end cermioat:ons, ceramic” raw ❑ateri al. binders,
elect roae ink. . shall be trace aole to the same lot or .bdtcn and be from :he
same contractor.

b. A iot number shall be ass fgned De fore ele Ctrode pri”t~ng (inking) dna ~e
nanu facturea from :!le same s:urry a“d cast o“ tbe same hel: O, co,npa, acle
squiitment (see 3.4).

12

(
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c.

d.

. e.

f.

MI L. C-123A :

A single mfx of a basic ceram{c io!%ul. t{on f{ red through one kfln with one
temperature profile dur~ng :ne process, 81it3 constant dielectric aesi; n,
W$ tn. {n general , no more than 20 percsnt 2ariatfon in the number of active
!Xfelectric$ LIefng assembled in one Continuous buildup. Sublets may be
●11 owed to prov$de a $uread fn Capdc(tance value to Improve the yielc. This
will normally be done In the case 0? tfght tolerances ●nd low Capacitance.
in soae ctses, ●ore than 20 percent vtriatlon fn the number of actlwa
dielectrics oay be reout red in these clrcuastances (see 3.3).
End termination ■aterial shall be consistent (O formulation and Craceable to
● Sf091e batch ●nd Shtll be ffred fn the lime kiln with no temperature
●djustment during the grocess. All parts shall enter the kfln in one
continuous opera ttonlrwn for end termination f{rfng.
Leaf2 ●ttachment solder shall be of a un{fomn composition from a sin91e
supplier wfch ● minlaum melting point of 260. C.
Lot identity shall be sainta{ned from the ttoe the lot is assembled to the
time ft 1s accepted.
The lot date code ILOC) #hall be addea after ff ring and prior to end
ternlnncion for leaded devices,
leaded devices.

●nd ●fter end teMtnatlon firing for non-

4. S.2.2 6roucI A Inspect Ion. Group A InspectIon sh”all cons!st of Che inspection
spectfiea {n table lx F* I lUre to 00et P(IA sh411 cause the lot to be rejected.
SUOOdrY of 9r0up A daia shall be forwarded co purchaser wfth parts.

TABLE IX. Group A !nspecti o..

# fiRequlrement8 Test ❑etnoa, Sample I 1
, Inspectf On I ptrsgrcph t paragraph 8 size , PDA ,
, I 1 0 , 0
& , ,
,Subgroup 1
t Theraal shock snd volt#ge
, conditioning
, Voltage Condlttonlng O 85-C
,
t
I
,

I
1
1
#
1

3.10

3.10

i 1
, 4 .6.6.1 L , 100:
, 4 .6.6.2 ,
, 4 .6.6.3 , 100:
1

1 1
1 1

Olelectric WI thstanding vOltagO t 3.13 , 4 .6.9.1
(Ollv)I

Iisulition resfstanco O 25” (lR) I 3.14 i 4.6.10
0 Caoacltance 3/ I 3.11 , 4 .6.7
I Ofsstottfon f~ctor 3.12

Radiographic Inspection (encapsulated; 3.9
, 4 .6.8

, , 4 .6.5
, capacitors only) , 1

~Subgr Oup 2
I I
I 1

, Visual and mechanical inspection; I 3.1, 3.4, , 4 .6.3
, oaterial . physfcal dtmen$lons, 8 3.24, and ,
, design, construction. ❑srk!ng, I 1.25 ,
I and uorkmansh{p I ,

~Su Bgr Oup 3
# I
1 1

, Obstructive Physical tfl#lysfs t 3.1s , 4.6.11
, 1 ,

1
1
1
1 100:
I
1 100:
1
t

I

.:

I
, .65 AQL
1
t
,

1
ISee table;
I XIV
,XIV POA :

overall
req. only;

8
I
,
I
,
I
,

t
I

AOL
level 11 ~

1
,

I , ,
t
lSee table ~See cable:
, X11 , xl] ,
# 1 ,

, .65 AOL :
I t

AOL
,le” Ql 11 :1

, ,

, I 1
,Subgr OuD 4 ,
1 O~;~;;trfc .i thstanding volttge , 3.13 : 4 .6.9.2

0 I
(CKS26 only) ,

I I
Lf For sol der costed nonleaaea Capacitor chips, th~rmsl fhock ana .oIc*c L

cona{tionlng per 4 .6.6.1 and 4 .6.6.2 mty be performed prior to ada$tion of final
mecsllfzatf on: and If Derformed, shtll not be reQuf red during 9roup A.

~1 Voltage CQnait IOntn9 st 85”c ii only required for solder costed nonleaaea
capacitor chips that hdd volt49e conditioning performed prfor to fln41
❑etallizs{l on.

~f After volt#9e c0ndltf0nin9, sttbilfze St 25° C for 10 hours m(n$mum, 24 hours
aasl mum before CAP or OF ❑easurement.
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4 .5.2.3 Group B fnspcctfon. Group B InspectIon shall cons(st of the tests
specfflad In table X and Shafl be performed on s.xmvle units from lots hihlch >.t”e been
subjected to and have passed 6roup A inspection. Cop(es of Group 8 data Zhall be
forwarded to purchaser ui th parts. Parts ❑ay not be shipped until :he conclusion of
1,000 hours of life test. 4.,000 hour data shall be provided the qualifying activi ty
every six months, for information only.

TABLE X. Group 8 Inspection.

1 sRequ1rement8 lest metnod, Sdaele t
b Inspection

Accept! t
I paragraph , paragraph #

t
size 8 reject ,

1 1 # 1
I 1 I t 1 1
[Subgroup 1 I 1
1 Thermal x.hock I
1 Life test

3.10 ; 4.6.6.1 iTable XV I; Table XV1;
1 3.23 , 4.6.19 ,Table XV It Table XVII

~Subgroup 2
1 1 I t 1

Humidity, steady state, low VOltage ~ 3.2o : 4.6.16.1. t 12 : 0 ;,
1 1
i$ubgroup 3 I
1 Voltage tempera ture-limi ts
1
0 )

same t 3.19
Mofsture resist~nce samples I 3.20

~ ::::~:z j 12 j 1 ~

t t

4 .5.3 Perlodfc Inspection. Perfodlc inspection shall consist of group C
inspection. Except where the results of this speci fi cation show noncompliance W1 th
the applicable requirements, delivery of products which have passed group A and B
inspection shall not be delayed pending the results of these periodic inspections.
6r0up C data shall be submi tted to the quali fylng ●cttvf ty ●very six ❑onths.

4.5 .3.1 Group C inspection. Group C inspection shall consist of the tests
specified {n table XI in the order shown. Samples having group C testing span be
selected from lots that have passed group A and have been submitted for group B
lnsgecti on. Twelve samp Ies shall be selected every two ❑onths. Capacitance values
manufactured during the period shall be represented as far as practical in at least
the approximate ratio of production.

TA6LE XI . Group C inspection.

1 , , , Numoer ,Number or ,
, Inspection 8Requfrementfi Test ❑ethod, of un{ts , de fectives,
1 1 Para9raph 8 paragraph # to be tperm~ ttea t
1 I 1 ,insvec ted, ,

, t 1 , , ,
tSubgroup 1 . Leaded devices # I ,
0 Terminal strengtn 3.16 : 4 .6.12.1 :t 1
, Solderability t 3.17.1

, ,
I
,

I ,} ;}

, 4. 6.13.1 , 12 I 1,
Resistance to soldering heat 3.18.1 , 4 .6.14,1 ,
Solvent resistance 3.22 , 4.6.18 , 8

~Subgroup 2 - Chip devices
, , ,
0

Terminal strength ,
, Solderability

3.16 : 4,6 .12.2 I 12 ,
, 3 ,17.2

1 Resistance to solder<ng heat t 3.18.2 1
; :::::::; :) 12 ; 1 ;

, I t

4. S. 3.2 Oisc.. as it ion of sample units. Sample units which have been subjectea to
group 8 *no L l“sgectlOn snail not oe dell verea on tfie contracz. These samples shall
be maintdinea by tne manufacturer for d minimum of 5 years.

(
)

.

\
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If4 .5.3.3 uOnc OmDliance. a sample f4ils to paa$ group C inspection, the
aanufdcturer snbil notify tie qual{fyln~ tctivity and cognizant inspection act$vlty
of such f4i lure and ~ake corrective action on the .acerta14 or prOCe S*CS, .xr both, (s
warranted, 4nd on 41 , units of D?oduct whfch can be corrected and mhich were
Manufactured under ●ss6ntiallj the sane cond$tlons, wfth ●lsent( ally the SJoe
m4teri41s and processes, and which arc considered subject to the same failure.
Acceptance ●nd shipment of the product SIIJ1l be discontinued untf; COrreCtf Ve ac:< on,
dccepcable to the Government, has been taken. After the corrective ●ction has oeer.
taken. group C ia$pectfon Jhtll be repeated on ●dditi onal sanple ufifts !tll
inspection, or the jrtspectton .h{ch the or fginal sample f4i led, ●t the Optfon of the
qu*llfyinQ ●ctfvlty. 6r0up A (and 8 tf tppllcable) inspection .ay be rcfnst: tutad;
however, fin Jl acceptance shall be withheld until the
that corrective action was successful. 1. the @VeIIt ~~r~~o c ‘nsPec~f On hi, shownilure after reinspection.
information concerning tne failure and corrective #ction taken shall be fUrni Shed LO
the COgnizant inspection activity and the qualifying actfvity.

4.S.4 Inspection of packagin . The sampling and in~pection of the preservation,
packing and Container marking s all be in accordance with the requirements of
NIL. C-39028.

4.6 Methods of inspection.

4.6.1 NOnde Structtv* i“~ern~l ●,,mjn, tf~n (,ee 3.5].

4 .6.1.1 NeUtrOn radiography (see 3.5.1). C4ptcit0rs shall we subjected to neutron
radiography ds $pecf f lea
(see 3.3).

{n ●ppenalx ●na ●s de ffned tn baseline Documentation

)

4.6. ].2 Ultr. $onfc CX, mfn, tfon (See 3.5.2). Capacl tors shall be subjected to
ultrt$onlc eaanlnatlon as *peel flea )n appena$x r, and ,S ~effned in baSClfne
documentation (sea 3.3).

4.6. z Pretermi nation destructive physical tnalysis (see 3.6).
eJ4CIin Rd aS Spe C> flea in tlA

C4pacit0r1 shall be
SLanaara k5-469 and In accordance with table X11.

TABL[ XII . Oes:ructi ve phy$icil inalysls s4u, Ple Sf Z@.

Lot size , fltnimum $*nple size 4 Accept #.] Reject t
t o 1 , 1
t 1 5UU 1 1+ 1 i I i 1
1 1 I I
, 501 - 1.200 : 20 I 1, 2,
, 1 t 1

1,201 - 10,000 ; 32 I 2, 3,

4.6.3 visual exaoinatfon (tee 3.7). Capacitors sh411 be 100 percent examined
under magnlflcatlon as Speclftca in the applicable appendix and shall ■eet the visual
requirements of append<a G. for leaded cap. ci tOr S and .ppend$a O for “Onleaded
capacl tors.

4 .6.4 pre-encapsulation termtnal stren. yth lle4ded Capacitors only) (see 3. S).
C*p4cit0rs snail oe eaamtnea as spec)t tea ln appendta t and In accordance WI :n
taole X111.

.)
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TA8LE XIII. Pr9.encapsulation termtnal strength.

Lead Con flgurat>on I Leact ?UII ❑ lml mum a Sample SIZC ,
, , 1
, tldals, per Ieaa ,2.0 ..2 kg [4.4 Ibs .)! 10 or /; l/-1
$ 1
1 Axial per lead i2. O *.2 kg (4.4 lbs .): 10 or 2: ~1 :
1 Ian styles except , I
1 ICKS1l ●nd CKS12 1
1 —--- 11.0 *. I kg (2.2 lbs .):
~1 tihlchever IS greater, up to ad pteces ❑aalmum.

4.6.5 R@df.aqraphfc fnspectjon (encapsulated capacftcrs O“IY). The leaded
capacitors snail be radlograpned in accordance with 3.9 ●nd appendix F. The
following details lhall apply:

a. Number of views: (See appendix F, f{gure F2).
Radial lead style capacitors - one view perpendicular to the plane of the
leads.
Axial lead $tyle capacitors - two views perpefidlcular to the plane of the
leads, wf th the second vl.tw made after rotation of the Capacttor 90” arouna
its own axfs.

b. Inspection of films: The films shall be inspected on d back -llghted
illuminator using a ■inimum of 10X magnification.

c. Defects : (apdcitors containing any defects 4s specffied in 3.9 and appefldf.
F, figure F3 shall be rejected.

d. Summary data of {nspection results: A summary of the results of
radiographic inspection (number of parts inspected, number accepted, “umoev
rejected) shall be included on the report of group A inspection furn(sheo
with each shipment of capacitors.

e. Retention of films: Radiograph films and test reports shal I be retained by
tne ❑anufacturer for a ❑ini mum period of 5 years.

4 .6.6 Thermal shock and “olt?, ge conditioning (see 3.101. Capacitors shall be
subjected to tne tests or d. b.b.l and 4.6.6.2,
dfId Xl.

as appllcaole (see tables Vii, 1X,

4 .6.6.1 Thermal shack. Capacitors shall be tested in accordance with ❑ethod 107
Of MI L- STD-~2. The to~l owing details shall apply:

a. Test Co”dif,fon - A, except that in step 3, sample units shall be tested at
+125-C,

b. For qudllfi cation testing: 100 cycles of thermal shock.
c. For group B testing: 20 cycles of thermal shock.
d. For graup C testing: 100 cycles of thermal shock.

4 .6.6.2 V0~Ca9e conditioning (see 3.10). Voltage conditioning shall be Srirtea
after Complet, .all Ot the ~ner~~, shock tesf. The voltage conditioning shall consist
Of ?pp\ying ttiice the rated voltage to the units at the U!azi!aum rated temperature af
125 C for a ❑inimum of i68 hours and a ❑aximum of 264 hours. The vol tage
conditioning may be terminated at any time during 168 hours to 264 hour time inter .?. l
that failures (blow” fuses or leSS than 95% voltage] ❑eet the reqoirement~ for the
POA auri”g the last 50 hours listed i“ table XIV. Voltage shall be applied a“d Snali
reach maximum va?ue ,.i thin one second, maximum. To assure that at least 95: of tne
*uplie? test voltage is maintd$ned for tne duration of the exposure pe. i.ad,
follcwlng circuit sndll oe used.

:ne
After completion of the exposure period, :ne un:t

snail be al lowea to stabilize at room temperature IZ5. C].
room :emperat.dre ,

After stabilization at
the a<el?c:ric withstanding voltage and insulation reslsrsn:e shall

De ZIea$u:. eq as scecif(ea in 4 .6.9 a“d 4.6.10, re~pecti. e;y. fi. fter measurement of
tiielec:r<c .itnsca D.sing voltage an,g i“sulat(ofl ,e51~tance ~: 25-C, :ne “n:t sna,) be
Stabilized at ma. imum rate, temperature d“c in*. latf ofi ycsistdnce Gea surea. 4 f% r
dl!cwing tne unit to stabilize at room tenp+rat,, re for ]0 bcurz minimum,
Cdodcitance an~ aijsizat <on factor shill De me,s.reo ~5 Specjfi?a in .l.b.~”~nd 4.5.8,

,:soecti.eiy. If :ne voltage c>naitioning t2s: i5 per foraed with individual *US2S nn
ssrie$ with each par:, A“Y ?art tes:ec in a ;?s ition wnere A f.st fails sn.ill be
tesce~ for <.s. !aci~n resistance an d dielectric -ithscand:. ~ vol rage, If the part

meats the lnic ial requirements for {Rsu\ati Go ~~:is:anc: an.j dielectric withstanding
vol:rige, ,the

t
art shall be rejectee but shall -no; coun: sga ins: the percent tefectc~

allowed ,nta le XIV.
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4 .6.6.3 Voltaae condft{on{nq a: 8S. C fOr nonleaded sclder Coat*d chio Cd Da Cit O,S

(see 3.10). voltage condltlonlny I$ee &able izl Snalf Consist of appijlng r.lce tne

ra tea .ott Jgc to the units 4C 85° C for 48 nours. 75.4 voltage c0naitf0n$n9 circuit
and aeasurernents of capacitance, dfsslpttion factors, dielectric ‘*i Chit0ndfn9 voltage
and fnSulati On resist~nce ●t 125”[ snsll be the same ●s that dOSCrf bea in paragraph
4.6.6.2.

NIlms ,.
1.

2.

3.

4.

5.

llte pbwer suKIDIy shall be CdOable of providinq ● tinicun of Mce the rated
ml ti9e Of the Caoacftom at a fault current of 24 m4 mintuam.
The current licdtfnq device shal 1 be a resf ster ●rid/or ● fuse. 7he current
shall be lfmfb?d @ m less than 30 M #nd IW nUrC than 10 A.
There snail be o mlxaga mnitor that will trigger an ●larm md shut off the
test ff the applied voltage drops by mre than S owcent.
Fuses shall be 00tional and resistors shall me be allwed. If the fuses are
used, the totdl m!sistance of thg fuse, connections 4nd the Connecting wit-es
shall mt exceed 50 OF-6 at .125 C.
X’he captcit.pr bank shall be no less than ten (10).

FIOURf. 4. Voltage condi tionfnq circuitm.

TABLE XIV. Voltaqe Conditfonlnq POA.

,
, style I POA overall a POA last 50 hours #
1 1 1 L
6

CKS05 :
, I

3: , 1 unit or O.l X 1
0 CF.S06 , 3; , 1 unit or 0.1$ ,
, CKS07 , 5% I 1 unit or 0.2t I
6 CKS26 , 5; I 1 unit or 0.2: I
o CKS1l , 3: 1 1 unit or O.:* #
, CKS12 , 3: 1 1
, CKS14 ,

1 unit or 0.1S
3: 1 1 “nit or 0.1: I

# CX51S , 5% I ,
, CKS16 ,

1 unit or 0.2%
5: , 1 unit or 0.2: 0

, CKS51 o 32 6 1 unft or .12 ,
, CKS52 I 3> 1 un!tor .1: I
1 CKS53 , 3> ~ ~n4: ~~ .!.: ,

CKS54 , 3% , 1 uniter .1: ,
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4.6.7 Capacitance (see 3.11). Capacitors ‘Jhdll be tested in accordance wi th
-ethod 303 of MIL-STD-202. Tite followlng detail ●nd ●xception shall ●pply:

●✎ .Test frequency - 1 segahertz ●1OO k14z @hen the nantnal cspac{tance is 100 pF
or less tar BX characteristics anti 1;000 pF or less for BP characteristic.
1 kHz ●1OO Hz when the nominal capacitance IS greater than above.

b. Vol tage - ● ?ooc-ae.tn-square potential of 1.0 ●0.2 volts for 1 kHz
■?4surements ind less than 1.0 volts for 1 ●Hz measurements.

NOTE: Followlng ● dielectric withstanding veltage Or insulation resistance test,
Capacitance ■eisuranemt ■ay be ae; ajed fOr ● period of UD to ZA hours.

4.6.8 Oissipatlon factor (see 3.12!. The dissipation factor sh411 be ❑easured
Wi th ● CaP4Ct tance bridge or other suft~ble method at the frequency tnd voltage
specifies in 4.6.7. The inherent ●ccuracy of the ●easurement shall be ●2 percent of
the reading plus 0.1 percent disslpJtlon factor (t bsolute] unles otherwise
specffied. SuitJble ❑easurement techniques shal 1 be used to ●intai Ze errors due to
the c0nnect30ns between the .easurl ng ●pparatus and the capaci tor.

4.6.9 Oielectrlc uithstandfng voltage (see 3.13).

4.6 .9.1 01 electric. Capacitors shall be tested {n iccordan’te wfth ■ethod 301 of
MI L- STO-202. T he forlawing details shall JPPIY:

a. Magnf tude ●nd n-ture of test voltage - 250 percent of the dc rated WOI tage.
b. Ourati On of ●ppl ication of test voltage - 5 *1 Seconds. The test voltage

shall be raised from O to ,the specified value xl thin 1 secend, ■4x fmum.
c. Points of tpplfcation of test voltage - Between the cipaci tar-element

terminals.
d. Lfmftfng value of surge current . Shall be limited between 30 ●nd 50

■illlimperes.
e. Examination Jftf!r test - Capacitors shall be examined for evidence of damage

and breakdown.

4.6.9.2 Body insulation. Leaded capacitors shall be tested as Speciffed in
4 .6.9.1 uitl! the fall owing exception:

a. PO{nts of ●ppl ication of test voltage - Capacitors shall be wrapped with d
conductive tape or foil so that the conductive tape or foil shall not be
less than 0.0625 inch and not ❑ore than 0.125 inch 4way from the lead
wires. A dc potential of 500 Vdc shall be applied between the two leads
connected together and the tape or fofl for a period of S ●1 seconds. The
teSt Ctrcult shall be so arranged that the surge current does riot exceed
SO ❑A.

4.6.10 Insulation resistance (see 3.141. Capacitors shall be tested in accordance
wt th aethoa 302 of MI L-ST 0-202. The fol lowing details shall ●pply:

d. Test potential - Rated woItage.
b. SPeCidl conditions - If a failure occurs at d relative humidity ●bove SO

percent, the insulation resistance ❑ay be measured again ●t any relative
humfdity less than SO percent.

c. Points of ■easure. ent . Between the mutually Insulated points.

4.6.11 Oestructi Ve physical analysis (see 3 .4.1 ana 3.1 s). Capacitors shal
eaamtned as Specl flea 1 n LIA Standara ai-4b9 and in accordance with tab)? XII.

4.6.12 Terminal strength (see 3.16).

4 .6.12.1 Terminal strength (tedded capacitors) (see 3.i6). Capacitors shd
tes tee in acco.-aance. III th ❑ethod Z1l, HIL-i, iJ-LOZ. ihe i.all owing details ano
exceptions shall apply:

be

I be

d. Test ca”dttio.1 . A.

(1] HethOd of holding - CaPdcft Ors shall be held by one terminal and the
load shal) be appliea gradually :0 the ocher .Cermfnal.

[2) .4PPT ied force - .? *.1 kilograms.
fl. Tesx conait<on - C , *Pplica Dle to ra?ial -leaa units only.
e. icst condition - 0. tvolicanle to d.lal. ledd units only.

ae visually examined for evidence
(

i. C.xdmindtion after iesi’ - Capacitors sndll
of loosening or rupturfng of the terminal

18
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4.6. 12.2 Teminal strength (nonle Jded Caoac{tors) (see 3.16). Capacitors shill Be

tested in ●ccordance wi cl! metnod 21 1 of NIL- ST D-202. The foil owing details ana
exceptions shall apply:

.)

a. Test condition A.
(11 Capacitors shtll htve nail head, lead wfre ( .020 to .02S) ●tt~ched ●S

shown on ffgure 5. PPf Or :0 2u11 test.
(2) ❑ethod of haldfnq - C4P4cl C0rS sI14}I De held by one terninal 4ttd the

load shall be ●pF!l ied 9raduall Y to the other ter91nal.
3. Appl led force . See f{qure 5.

b. Examination after test - capacitors shall be v(sually examined for evi CenCe
of”loosening or rupturing of the terminals. Breakage of lead wire or solder
interface. which does not ●xpose ceramic, shall not Constitute ● fail Ure.

m.
FIGuRE 5. Lead attachnmt for chip Pull test.

4.6.13 S.alder#bfllty (See 3.17).

4.6. 13.1 Solder abfl{ty for leaded captcftors (Me 3.17.1). Capacitors Jhall be

tested in ●ccordance wttn method 208 of ffl L-ST O-Z02. Two terminations shtll De
tested.

4.6. 13. Z Solder .bflity for nonletded capacfcors (see 3.17.2). C4pacft0rs shall be

tested {n accordance witn ❑etnod 208 of ffIL-STO-Z02. The followtn”q details and
exceptions shall tpoly:

4. Solder shall be Sn6Z tn accordance with QQ-S-571.
b. [ach cnio ctpaciter shall be immersed in ●olten solder to a aePth of .020

..010. -.000 inch.
c. number of terminations to be tested - Z.
d. Exam fnat40n Of term{ nat$ons shall be in accordance with 3.17.2. In case of

cttsDute. the percent coverage m{th pfnhOles or exposed Cer=i nation ma:erial
snail be de CerOlne!t b? dccual measuromenc fn these ●reas, AS cOmParea to the
total trea.

4.6.14 Resistance to Solderinq heat (see 3.18).

4.6. 14.1 Resistance to solderfna hmat for leaded capacitors (see 3.18.1).

CtFlacitors $nall be testes !n ●ccordance with ■etnoa Z1O of MI L. ST U-20Z. one

following deta{l~ and exceptions shall apply:

a. C4pacftors Inall b: immersed usfnq procedure 1.

.,
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Oegth of immersion in the ❑ol ten solder - To within 0.050 inch from tne /.
capacitor body (see figure 6). ~,,
lest condition - 3. except that the immersion duration shall be 20 *1
seconds.
Cooling time prtor to measurement after test - 10 ●1, -O ❑inutes.
Measurements before test - Capacttitnce, OF tnd IR ●t 25° C shall be med Sured
and recorded as specified {n 4.6.7, 4.6.8. and 4.6.10.
Measurements after test - Capacitors shall meet the requirements of 3.18.1,
capacitance. dfsssioation factor, and insulation resistance ●t ZS” C shall be
❑easured ●nd >p.sci; ieti :,, +.6. i, 4.6.8, ind 4.6.10, ,respectively.recorded as

NOT LESS THAN
0.050 INCHES

‘SOLOE, PO;

LEVEL OF MOLTEN SOLOER

FIGURE 6. Oepth of imnef%lon in Kolten solder.

4.6. 14. z Resfstan~e to ~Olderfqg heat (nonlead.?d capacitors) (see 3.18.2].
Capacitors “shal I be tested in accordance mltn method 210 of HIL-STO-Z02. rKe
following details shall apply:

d. Capacitors shall be immersed using procedure 1, two tI.aIes.
b. Test condition - 0, ●xcept the solder temperature shall be 23o” +5, -0”[ and

the duration shall be 5 +1. -O seconds.
c. Cooling time pr{or to ❑easurement after test .

24 hours maximum.
10 ❑inutes Minimum and up to

d. Measurements before test - Capacitance, dissipation factor, ●nd insulation
resistance at 2S. C shall be measured and recorded as specified in 4.6.7,
4.6.8, and 4.6.10, respectively.

e. E.aminacion, and measurement after test - Capacitors shall meet the
requirements of 3.18.2. Capacitance, dissipation factor, and insulation
resistance at 25-C shall be ❑easu red and recorded as specified in 4.6.7,
4.6.8, and 4.6.10, r@ SpCCtf Vely.

shall be varied as Soeclf ied i. t.ble x. . . .
:he frequency hfid vi!itage sp,
tdole X? shal! be
,Casacitance .neasu

4.6.15 Volta ae-temoeratu, e limits (*ee 3.19). The temperature of each capac itar
v. Ca2dcitance measurements shall be made at

ec if fed in 4.6.7. The dc rated voltage soecifi.?d in
? maintained on the capacitor during steps E to G ioclus iv.?.
Ir?ments shdll be made at ●ach step soec{fied in table X.d and at five

intermediate tem Denatures bet,ween steps B and G Co”es,taolish a true characteristic
curve. CaIIac itars snail be keFt at each temperature until temperature equilibrium is
attained.

4.6. 15.1 VOl:age -tem0er3ture limits for quality conformance inspection.
Capacitance ne3surements snail 3? maae 3s Soe<lf:ed !“ 4 .6.7 e~cect rntt the
measure !nen:s snail be made only for steps C, O, C, and G of table XY.

\
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/
TABLE XV. Vol:age-temperature Ifnft cycle.

I
step ;

#
8 volttge. de a Temperature “t ~

I t I I
, A I none I +2s ●2 1
I I # I
1 s, none I -55 ●2 ,

1 I
C ~1 ; none 8

,

I ●25 *Z I
1 I 1 ,
1 01 none I +125 ●2 8
I I 1
I c1 rated 8 +12s ●2 :
1 I I 1
I F, rated , .2s ●2 I
, I t
, G, rated 4 -55 ‘*2 :

t , I I
if Ueference point.

4.6.16 Moisture reslscance (see 3.20).

4.6.16.1 Ifum(d{ty. stebdy state, low volt.!qe. C*pac{tOrs
accordance WI tn aethod lc).i. candltlon A 01 IL-STO-202. The
eXCeptl Ons $hdll apply:

uOTE : At no tjme during test shall voltage 9r0tter
volts be applied to any Capacttor under test.

shall be testes in
following detdil$ 4na

than 1.5

a.
b.

c.

lnici~l rneasurcnents - Not 4Pplfcable.
Tests - Capacitors shall be SubjeCted to ●n envfronaent of 85-C W{ tn 8S
percent relat{ve humidi ty for 24o hours ●inimum. Cycling shall not be
performed. A dc potential of 1.S volts ●aximum shall be applied
continuously through ● 100 kilohn resf$tor.
Ffnal ❑easurements - Upon Ceapletion of 4b0v@ tests, remove capacitors from
chamber and allow to dry am6 Stabllfxe ●t 2S”C before performing fnsulttion
resistance (IRI through i 100 kll ohm rest stop 4C 1.5 V =a~~must Capacitance
and dissipation factor in tccordancc with p4Fa9raph 3.11, 3.12. tnd 3.14.
Visual extminatlon - After ffnal measurements, tht Capacitors shall be
exanined for ev{dence of mechtnfcal damage @mY obliteration of ❑arking.
Leads may be attached to chip capacitors fOr ●ounting ana 104ding Purposes.
Ylechtinfcal loading fs ●cceptable.

4 .6.16.2 moisture resistance normal volts Capacitors shall be teSCed In
accor’aance WI tn ❑etnoa 106 of MI L- ST D.202. ● followlng detafl and eiceptfons shall
●DPIY:

4.
b.
c.

Inltltl ●easurement% - Not applicable.
Number of cycles - 20 continuous cycles.
Tests - Ourlng the first 10 cycles only. a dc potential of 50 volts shall be
apPlte6 across Che capacitor temin~ls. Once each day. a check shall be
per fornea to dete!ntne whether a cap4c$t0r has Shortea. Vl bratton cycle of
ste D 7b shall not be Derforned.

a. Ffn;l ❑easurement and” examination - Upon coopletfon of ste~ 6 of the final
cycle. cavacltors shall bc ●easured for capacitance, dielectric withstanding
voltage, end Insulation resfattnce ●s spacffied In 4.6.1, 4.6.9. ana .4 .6.10,
respectively.

f!. Le#ds ❑ay be 4tta Ched tO chi P Capacitors fOr ●0Untfn9 &n6 loading Purposes.
Mechanical holalng f$ acceptable.

f. !R at 1.S volts shall be calculated
vOlt*ge. IR shall not be )ess than
reaul rements .

ana co. oared to sDecifiea value at ratea
SO percent Of the initi*l 25-C

)
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4.6.17 vibration, hfqh frequency [leaded Cicacicors’only! (see 3.21). Capacitors
shall be tested in accordance WI t netnod ot tUL-slu-2uz. rhe ?oIlawirIg details
and Gxccptic, ns shall apply:

●✎ Mounttng - Capacitors shall be rigidly mounted on t ■ounting ffxture by the
body . The leads shall be secured to rigidly supported termin?+]s, so spaced
thtt the length of ●ach lead from the capacitor fs ●prox+na:ely 0.275 inch
when Measured from the edge of the supporting terminals. Leads shall be
within 15” of befng parallel. When securing leads, care sh~ll be take!! to
tvoi d pi nchi ng the leads. Th - mm,, ntf “g ff~t”r~ shal ] be so co”str”ct~d .S
to preclude any resonances wi thin the test range. An examt sation of the
‘aOunting ft’ture shall be .ade on 4 vibrator. 1 f cny ~esonant frequencies
are observed, ●dequ4te Steps ●st be taken to damp the structure.

b. Electrical load conditions - Ouring the test, t de potential equal to 125
Percent of the de rated voltige (see 3.1) shzll be ●pplied between the
terminals of the capacftor element under test.

j. Test conditfon . E (500 S), except frequency range of 10 ●nd 3,000 Hz.
Our, atlon 4111Y direction of .ctien - Equal amoun~~ of time In ●ach of three
■utually perpendicular planes [total of .9 hours].

e. !@asure-ents durl ng Wlbra:i on - Ourlng the last cycle in ●ach direczi on. an
electrical measurement shall be ❑ade to detemfne f“temlcte”t ca”cacts of
0.5 9s or greater duration or open or short< ircuiting.

f. Exa-fnztlon after vibration . capacitors shall be wisually examined for
●violence of ■echanical damage.

4.6.18 Resistance to solvents (see 3.221. Capacitors shall be tested in
accordance wt th method 215 Of nlL-sTD-202. The followlng dettils shall ipply:

a. The marked portion of the capacitor body shall be. brushed.
b. The number of sample units to be ●xamined sh~ll b= as specified in table VII.
c. capacitors shall be visually examined for ●violence of .echanical damage and.

obliteration of ●arking.

4.6.19 Life (at ●levated ambient temperature] (see 3.23). Capacitors shall be
tested in accordance wi th ❑ethod 108 of HIL-SJD-402. rhe following details and
exceptions shall apply:

a. Otstanci? of temperature ❑easut.e. ents from specimens, in inches, not
applicable.

b. rest t,?mperat”r~ and tal~~~”~~ - .125. +4. -()-C.
c. Capacitors shall be suDjected to the voltage Jnd circuit specified In

4.6.6.2.
d. Test duration - 4,000 hours for qualification ●nd 1.000 hours for group B.
e+ Measurements durfng ●nd ●fter exposure - At the conclusion of 250, 1,000,

2,000, and 4,000 hours and while the capacitors are ●t the applicable
hi gh-test- temperature, the insul~tion resistance shall be measured is
specified fn 4.6.10. At the option of the ❑anufacturer, the units may be
I.aediately transferred (period of transfer not to exceed 15 Minutes] to
another chamber .alntained at the sa.e temperature for the purpose of
measuring insulation resistance. The Insulation resistance ❑easurement
shall be made only after the units htve stabilized it the test temperature.
The capacitors shal I then be returned to the inspection conditions specified
in 4.3 and shall be tisually examined for ●violence of ■echanical damage and
obliteration of marking; insulation resistance, capacitance and dissipation
factor, shall be ■easured is specified in 4.6.7, 4.6.8, and 4.6.10,
respecti vely .

TABLE XY1 . Life test.

, , , 250-4,000 hours ,
I Lot size # Minimum sample *fze , Accept. $ ReJect i
, , t I
, 8 ,
, 1- 1,200 : 25 ,, 0, 1,
,

- Ib, ooo :
,“ I ,

, 1,201 80 , 1, 2,
1
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5. PACCAGIIIG

5.1 Packaqina requirements. The requirements for aackaging shall be {n accordance

wit II kil L-c- J90Z8.

6. UOTCS

6.1 Orderinq data. Acquisltlon documents should specff) the followfng:

a. Title. number, and date of this Speclffcttion.
b. Title. number. #nd date of Cite ●pplicable specification sheet. 4nd the

complete part number (see 3.1).
c. Lead length, ff dffferent from that Specl fled (see 3.1). Lead lengths maY

be ● ■fnfmum of one inch long for use {n tape ●nd reel automat~c Insertion
equipment, when spec if fed.

6.2 Oualfficatfon. Mlth respect to products requfrlng qualification. ●wards will
be ■ade only for products which ●re ●t the time sat for opening of bids, qualffied
fOr incluslon in the ●ppl icable qualified products list. whether or not such products
have tctuslly been so listed by Chtt date. Tltc attentfon of the contractors is

called to this requirement, and ●anufacturers ●re ur9ed to ●rrange to htve the
products that they propose to offer to the federal 60 V0rItDe0t tested for
qualiffc~tion in order that they may be al f9\ble to be awarded COntrtcts or orders
for the products covered by this specification. The activfty responsible for the
qualified products list is the Seorge C. KS. rshall Space Fli9ht Center, Mattonal
Aeronautics and Space Administration, Code fGOZ. Marshtll Space Fli9ht Center,
Alaaasa 3S812: however, information pertt{ning to qualification of products may be
obtained from the Oefense Electronics Supply center [CIESc-E), Oayton. Ohio 45444.
~PPlicati.on fOr qualification tests shall be ■ade in ●ccordance with sO-6 “Provisions
Governing Qualification- (see 6.2.1).

5., ?.1 COpie S of SO-6 “PrO?i SiOIIS Governing Qualiflc Jtfon. ●ay be obtained upon

aPPlf Ctti On tO COOOin(lin Q Officer, Ni~f~opublfCtti0n5 tnd For9s Center, 5801 labor
Avenue, Phil? delphit. Pennsylvania

6.3 Case insulation. It is not intended that the ctse insulation be subjected to .
sustained volt4ge in excess of 150 percent of the dc rated volta9e of the ctpacitor.
Supvlenentary {nsulation should be provided where the case ■ay come in contact with
hi9her voltage.

- .- ..-->

6.4 Changes from previous issue. Asterisks ●re not used in these reviston to
identify cnanges with respect to the previous Ii Sue due to the extensiveness of the
changes.

Custodians:
Air Force - 19
HASA - MA

Review activities:
Army - CR
Nawy - [c
Air Force - 11
GLA - Ls.

Agent:
OLA - Es

Prep. rl”9 activity:
NASA - UA

(Projtct 5910-1417)

23Source: https://assist.dla.mil -- Downloaded: 2016-11-12T22:12Z
Check the source to verify that this is the current version before use.



.-. —— .—— — .. ——.. .. —.—. . .. ... ..— —. .

MI L-C-123A
APPENOIX A

PROCEOURE FOR QUALIFICATION IN SPECT19N
[

,Alo . SCOPE

A1(2.1 ~. Thfs Jppendfx details the procedure For submission of samples, with
related data, for qualfflcatlon In%pectfon of capacitors covere4 by this
specification. The procedure for extending qua! fflcatlon of’ the required sample to
other capacitors covered by this specification fs also outl~ned hsr=fn. The.. <h.11

be no combining of styles, operating voltage or characteristic, each shall be
qualified separately. Thts ●ppendix !s a mandatory part of the specif,6cation. The
lnfornation contained herein !S Intended for corapliance only.

A20. Applfclble documents. This section fs not applicable to this ●ppendix.

A30. SU6f41SSION

A30.1 Qual;’ff<ation based upon similar established rellabilttY IER)
manufacturer seeking quallficacion for a Cxs style who 1s quallfiea to
rate level of ● sim{lar ER style (see table XVII) shall submit to test the highest
capacitance value in ●ach voltage rating and characteristic. The quallficaton sample
shall consist of 44 pfeces of ●ach division ●bove for leaded styles 4nd 92 pieces of
each dlvisian for nanleaded styles. The four 44 piece samples wfll be the total 176
pieCe required for leaded style qualfflcztlon per table VII. The two 92 piece
samples will be the total 184 pieces required for nOnl~aded Style qualification per
table VII.

TA8LE XVII. Sfmildr ER styles.

i CK5 style

i CKS05-13P
I CXS05-BX
I CKS06-BP
I CKS06-EX
I CXS07-8P
I CKS07-BX
I CKS1l-8P
I CY. S1l-BX
I CKS12-BP
~ CKS12-BX

1.

style

CCR05
CKR05
CCR06
CKR06
CCR07
-----

CCR75
CKR1l
CCR76
CKR12

Cxs style

CKS14-BP
CKS14-8X
CKS15-BP
CKS15-8X
CKS16-8P
CKS16-BX
CKS26
CXS51
[x552
CKS53
CKS54

>1 MI iar r
style I

CCR77
CKR14
CCR78
CKR15
CCR79
cKR16
CKR06
CORO1
COR02
CC)R03

I

I

I

A30.2 Qualification not based upon similar established Peliaoility styles. A
sample of tne size required In table VII of Cne hlgnes: capacitance value in eacn
voltage rating and Characteristic i. each ”style for wnich quallf! cation is Sougnt
t!!all be submitted. For example, style CRS05 shall require 704 total sample untts to
quallfy for the entire style.

A30.3 Test data. Uhen examinations and tests are to be 9erformed at a Governrnerit
laboratory, prior to submission, *11 sample untts shall De Sunjeczed to all of tfie
exJEIi Odti OnS dnd teSt S indicated as nondestructive in tanle VII. [ach Subm<ss ian
shall be accompanied by the test data obta!ned frcm these exami”atio”s and :ests.
The pevf~rmance .af t-he destr”c:tve tesxs by the SUp D\ier On a duplicate set of sample
units is encouraged, although not reqai?ed. .+11 tes: data shall be subm~cted i“
duplicate.

A20.4 Certi?ica:Ton of nateri al. ‘Jhen suDmi:ting sdmples for quai:fica: ion, tae
:9ntract0r snd, ! s.uom, : certlflcatio~. tn dupljc~. te, that :he”ma:erials us:? in his
Comvonent: dre in accordance with the aoplicasle sae~ifi:~tfon requjrec~nt~ an.j Lne
baseline 4ocumencdtiac.

A30.5 Oescrip :ion of items. The ❑znufac:. rer shall submit e detailefi description
Of the C’a P.l Cit O,S being submltte@ for inspection. including body. elec:roae material,
terminal leads. etc. i
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A40 EXTES: OF IY3ALIF; C.?TION

440.1 Rc*:r(ctfons vpon qual{ficatf on. C4pacftance-rsngc a,laliffcat(on shall be
restrtc tea to values equa. to anti less man the C4P~Cit JnCe vblue Subtaftted.
Capacitance-zoleranca auallficatfon will be restr{cte6 to tolerance equal to and
wider than the tolerance submftted. DC rated voltage qua; !f{catfon .II1l be
restrfc:ed to that suomittea. Operating temperature range an.x voltage temperature
I(oit qualification SIIJI1 be restricted to that SUbml:tea.

2s
Source: https://assist.dla.mil -- Downloaded: 2016-11-12T22:12Z

Check the source to verify that this is the current version before use.



.,

UIL.C-123A
#. PPCNOi X 8

PROCEDURES

Blo. SCOPE

OR rHE PRODUCT AMO ‘QUALITY AUOI

B1O.1 ~. This appenai A provf<es procedures to the Product and Quality Audft
team for the a:ditfng of manufacturers supplyfng to this 5pCCifi Cdti0n. Thi s

dPPendf~ is a ❑andatcry Pdrt of the specification. The information Conthlned herein
is intended for complfdnce only.

820. Applfcactleaocuments. This section is not applicable to this dppendiz.

B30. INST2UCTIGNS

030.1 Baseline document. The ❑anufacturer shall complete the baseline dGc2ment
and Suomf t tne requl rea Information to the qualifying activity prf or to scheduling
the Product and Quality Audit. It is not intended that the Manufacturer submit
proprietary information. Each ❑anufacturer shall provide a detailed process flow
chart which shall fnclude, as a ❑in fmum:

a. All ❑ajor process steps and inspection points by descript~. e title, docume”c
number and revision.

b. The identification of all critical ❑?.”ufacturing and inspection steps as
determined by the ❑anufacturer in conjunction wi th the audi t team at the
time of baseline approval.

630 .1.1 Changes to baselfne. The audit team shall compare the latest baseline
document to the previous Daseiine document to assure all changes have been Submit tea
to the qualifying activity and have been approved.

a. Minor changes. Any subsequent departure from the approved flow chart [i. e.,
adaltlons or deletions) or changes to the revision status of th05e processes
or inspectlans are allowed. provided they do not violate tne changes
prohibited by Section b (major changes). These minor changes shall be
described in general terms to the audi t team during subsequent audi ts. This
action shall result fn an update of the baseline document.

b. lfajor changes. No changes (i. e., substitutions) xhall be allowed in the
-foil owing areas wfthout ~ review and approval of the qualifying
activity. In these areas partial or total rsqualffication may be requir~d
as determined by the qualifying act fvity.

(1)
12)
(3)
(4)
(5)
(6)
[7)

(8)

Dielectric formulation
Electrode formulation
End termination formula ci.an
Solder formulation
Lead wire ❑aterial
Encapsulation material
Capa; lior des$gn (i. e., dielectric thickness, number of ●lectrodes.
chip size, except as permitted by the baseline].
Basic buildup system .

B30.2 Audi ts. An {n ftial audit and subsequent periodic audits
deemed necessary) shall be performed by the qualifying acciv$ty.
include, but not be Ilmi ted to, all of the items on tne checklist.
any aadi:i onal ftems that are asses sea shall be addefl to :ne check
purposes .

030 .2.1 Outies of the audit team.

every year or as
he audit shall

The results of
is: for rec ora

.. .
(\

d. The audit team shall :eview the baseline document for daequacy ana
completeness prior to the auait Of the aanufactarer dna Shoula be .Sea as a
baseline lrefe?ence au ring the course of the au ait.

a. The a.df: team snail verify that all measuring ana test equi2ment is
functioning and Calibrate. They shall also verifj tna: test meisuring
procedures dna equipment are sufficiency ac:ura:e for tne requires ces L.
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) c.

d.

he aualt team snail typ{cally sample check twelve ❑onths of recoras for Cne
tern being certifies. In ●aaftl on, the location of the equipment ana the
aeauacy of :he operating zroce<ure shall oe checkea ●nd whenever practical .
perations utilizing the equfpment and procedures witnessed.
he audi t teem shall insure thtt adequate documentation. tratned perSOnnC! ,
quipment, 4r$a visutl afds are evail able to perform the {inspections. . .

sc.ectrfed In ftgure ui.

Check . :tem Insp. Satisfactory
,,

c.

d.
e.
f.

9.

Veri ficatlon of uIL. ST O-790 requirements , , 0 t,
Flow cnart 1 I , 6,

I , ,
1. Key processas !dentif{ed wfth rev{ s{on

8,
1 1 1

2. Key fnspect{on identified with revis$on
,1

I o
3.

., ,t
Non-proprietary documents reviewed I o

4.
.1 ,,

Screens/inspection points identified 1 1 1 14
t I ,

Basel{ne - shall aescr$be ●s ● m{n{mum the following: 8 # t # e
,,

I , 1 ,1
1. Capacftor design by ptrt numbe’r indicating the o I t , #

follo.lng with the necessary tolerance aef$ned: t # o t 8
dlelect;tc type
a$electr{c thickness
number of electrodes
Chi P sfze

2. B?s{c electrode formulation identi
3. Bd$ic end termination f0riau!8ti0n
4. Solder formulation fdentffic~tion
5. Lead wire
6. Enca Dsulatl On ❑aterfal tdentffical

I , , 00
1 1 ,,
I I o ,,
1 1 I t,

Ication 1 I , ,,
dentiffc Jtf On , , ,,

1 1 , , ,
1 , # 1 1

on , , # ,,
7. Internal V1SU41 pr$or to encapsulation I I , ,,

1 # I 1,
Lot control plan lpara. 4.5.2.11 1 1 1
Traceabtltty plan

,,
I 1 1 ,,

Train{ng plan for QC personnel . # 1 I 1,
Non-destructive Cest plan I # I II

FIGuRE El. COrtiftctti On check list.

1 , I ,,

)
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l~oNOESTRUCTIVE PHYSICAL ANALYSIS

—. -

Clo.1 *. This appendix speci f{es the procedures far tne nondestructive
fnternal exdmlnatlon of CKS ceramic, capacitors. The test procedures for both neutron
radiographic inspection (NRI ) and ultrasonic examination are it!ciuded. This apvendix

is d mandatory part of the specification. The information contained herein is
intended for compliance Only.

C20. APPLICABLE DOCUIYENTS

C20.1 Other publications. The following document forms ● ptrt of this
specification to the estent specified herein.

AMERICAN SOCIETY FOR TESTING ANO MATERIALS (ASTN)

ASTM E-545 . Determining Image Quality iri Thermal Neutron Radiographic
Testi nq.

C30. NEUTRON RAO1OGRAPHIC INSPECTION (NRI )

This section specifies procedures and practices necessary for the
su~$~;~fu?+%%;n radiographic inspection [NRI ) of ceramic capacitors for
aelami nations.

NOTE : Neutron radiographic inspection of ceramic capacitors for small delaminate.ans
[in the order of .001. or less) required specidl fixturinq and techniques to assure
state-of-the-art detection capacity. The prime requirement for this inspection is
careful orientation of the plane of delamination parallel to the axis of the neutron
beam.

:30.2 Requirement. Each lot, if ❑ore than one [1) lot of capacitors is tes:ed in
any one (1) fixture, calibrated samples shall be required fOr each lot.

C30.3

d.

b.

c.
a.
e.

f.

9.

il.

&p paratus.

A neut~on radiographic facility that shall produce a beam comprised
~a~ically of unscattered, therm alized neutr Ons - Gamma radiation, scatterea
neutrons and fast neutrons shall be minimized. As a ❑inimua, the beam
composition shall produce a radio qrapt with a ASTM E.54S-75 index of
N75-15-11. Mdximum qamma content will be 2:. The neutron Oeam shal 1 have
an L/O of at least 25o.
Facility fixturinq shall provide for aliqnme”t of the capdcitor fixture
relative to the beam within 0 .4..
Radiographic film shall be Eastman Type SR-54 or equivalent.
COPY film shall be Eastman RP/O or equivalent.
Film holder shall be a vacuum cassette with a qadol!nium metal canverter.
Cleanliness is essential to hiqh-quality neutron radiography. The
radiography cassettes shall be cleaned prior to each production run. The
film shall be loaded inr. o the cdssette i“ a Iaminar- flow -ultra -c lea ? oencn
or equivalent.
CaDaci:Or mounting fixture shall be ,-uq3ed enough :0 withstand air shipment
wnile securely holding the Capacitors i,: pr~per orientation. 0vat4ings for
suitdoie ?ixture S are shown in figures c1 ana [2. The f$xture shall be mats
of 606!-i6 aluminum ana as thin ana unifsrm in tnickness as pr:ctic:l in the
dir:c:lon of tne ceu:ron beam. Also incluoea in :his fixture ire aluni nun
keys ana rubber sDacer 5\ri9s. The aluminum keys shall fit tigh:lj in tnP.
fi. tur? zo assure correct aiiqnment cf the capacitors. The rwbbe.- spacer
~irigs nave 0.?4, .125. 198, and .’250 inch square cross sec::ons ana are
used !0 p,aviae a snus fit 2$ various si:ed capacitors in tb. e fixtuvr. ibis
f<nt. re ,nust be m.aint, ineo cieen .ith no taDe or gum residue l+FT in the
~re~ of i~tares: grior t~ Ioadinq the capacitor:.
Bean purity inafcdtors Jna sensitivity $aqes Per ASTM E-545. In addi ti on, a
de fec~ive Dar? SIE..aa:d ma, 3e i~ciuaed ds a. in.li cater.
Uddiogra phi: viewer sna!l ae pro, ided capable of *eso\vinq 0.0254 m (0.001
In.).

(,
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II RUEEER SOPm ‘4SPACER
CHIPS

1/4 SPACER

CHIPS

10 UNITS INCREMENTS

1/4 SPACER

FIGUR[ C2. Loadfnc tunnel .

30

Source: https://assist.dla.mil -- Downloaded: 2016-11-12T22:12Z
Check the source to verify that this is the current version before use.



MI L. C-IZ3A
APPENO!X C

...

{.

j.

\,
)

Two (2) capacitors previously dete-ined to be odd of the same dielectric
■aterial ●nd size of the parts under test Sha]i be addea to the lot for
testing.
Neutron sensitive la bel{ng shall be used for fdcntfffcation of the
Cipacftors In the fixturin9. Thi $ ●ater$al . uhfch is fsprintcble With a
type-r fter, Is ●vi flable fro= the neutron radiographic facility.

C30.4 Procedure. The neutron exposure time shall be ●d3usted to ●chteve a fflm
bdckgrouna optlcaf density between 2.0 ●ad 3.O. The lower aensfty shall be used on
low neutron ●ttenuation capacitors, the higher density on high attenuation capacitors.

C30.4.1 ❑ountin9 and views. The Capacf tars shall be mounted such that the
●lectrodes are parallel both to the neutron beam ●nd to the long ●xis of the
fizture. Allgnment keys ●re required to assure that c#Dacitors remtfn in ● vert{cal
configuration. The tlignment keys ●lso provide ● visual ●fd to the f{lm Interpreter
by Pr08f ding reference points for counting capacitors. Additlenaliy, rubber sDQcers
may be rcquf red to fill gaps ●nd 4ssure that ctptcltors. are held tightly ●gainst the
●lignment keys.

C30.4.2 V(ew 3, crftfcal Jlignment. Each capacitor shall be placed such tnat the
electrodes or the caD*c9tor 5hi iI be parallel (-0 .6.) to the neUtr On bean anti their
longitudinal ●xis normally shall be perpendicular to the neutron betms. An aluminum
key sptcer ●very ten [10) capacitors prowides ● realignment surf Jce in the ●vent of
uneven coatings on capacitors. A row of Capicltors shttl not be ●ore Chan four (4)
inches in length to .inimlze the ●ffect of the angle of divergence of the neUtrOn
beam.

.
C30.4.3 Radiographic quality standtrd. ASTM beam purl ty 1 ndicators and

sensitfwity gages snali be radlographed in accordance with Current recommendations or
ASTM C-545.75. In ●ddition. standard defect parts shall ●lso be pltced on the plate
co be radfographed. Thesu devfces $htll be used to ●ssure ● quality neUtrOn
radiograph. In those cases where no room fs ●11 owed for the BP I or sensitivity gtge,
the performing facility shall certi fy that the requf red quality level can be ●et with
the ●sPO%ure conditions used. 1 f required, t verl fication blank rlaiograph shall be
supplied, using {detItlcal exposure conditions with the BP I ●nd sensitivity gage.

C30.4.4 Fflm. Etch fflm shall normally bear the folloufng ■inimum identification
tYPed 011 ne=n cbsorbing materltl .

Mtme of performing ftcllfty
Oate
Film number
Organization for whoa test is being performed
Part titles and serialization .
User ■ounted andlor labeled trays will be so noted on the radiograph

The radiographic ff lm ■anufacturers recommended prOCCdure
~J;?~;s.~-iOp the ●xposed ffl., ●na fflm shall be processes ,0 that ft is
free of processing defects such ●s fingerprints. scratches, f099in9. chemical spots,
blemishes, ●tc.

Furthermore. no ●pptrent fflm flaws shall be present fn a critical aret of the
components. Should one occur. the radiograph xhal 1 be redone to prove that the fliw
Is in the f{l!t and not In the part. Also, since gadolinium conversion screens with
zero surface de fect$ are unavailable, o Iimlteti number of bright sPecks cue to these
flaws are allowable if POSftfsely idenciffed ●nd correlated to ● kno. n flaw in the
screen.

C30. S Opera clng personnel . Personnel who will perfom radiographic (nspectton
shall nave tratnlng In radiographic procedures ●na techniques so that defects
revealed by thfs methoti can be Val(dly fnttrpreted and compared wfth 4P Plfc4ble
standards. The followln ●iniaum vfSi On requirements shall ●pply fOr visual Jcuity

?of personnel inspecting ila.
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a. Distant vtslon shall equal at least 20/30 ~n both eyes, corrected o“r
uncorrected.

b. Near vlsfon !hall be such that the operator can read Jaeger type No. 2 at a
distance of 16 Inches, corrected or uncorrected.

C30.6 Inspe. it ion of radloqraphs. Utllf zing the equipment spscf fled herein,
radfogriphs shall b inspected to determfne that each device. conforms to this
standard and de fect~ve devices shall be rejected. Interp-uati70 of the .?dfograph
shal I be ❑ade under low ●mbfent Ilght level conditions without glar? on the
radiographic viewing surface. The radiographs shall be examined on ● suitable
illuminator with variable intensity or on ● viewer suitable for radiographic
inspection on projection type viewing equipment. The radiograph shall be Viebed at a
■agnifi cation between 6X ●nd 25X. Vlewfng ❑asks ■ay be used when necessary. Any
radiograph pot cletrly Illustrating the fettures in the radiographic quality
standards 1s not ●ccapttble ●nd ●nether radiograph of the devicee shall be taken.

C30.7 Reports and records. Appropriate in f0r9at10n (number tested, number failed)
from scanning results shill be recorded on the chip lot traveler. The scanner
prfntout sheets shall be Identified ulth the chip lot number. size, voltage rating
and capacitance value ●nd pltce on file.

C40 ULTRASONIC EXAMINATION TEST PIETHOOS ANO REQUIREMENTS

C40.1 Equipment. The test equipment shall be in accordance with the list below or
its ●quivalent.

EQuf pment

a. Ultra senlc scanner US450 series ●

b- pul Ser/recefver unit ❑odel 50S ●

c. Lab scanner ■odel 450 ●

d. 25 MNz Transducer ❑odel 57 AHO06 8
e. Secttonlng equipment EIA Standard RS-469.
f. Glass plate
9. Plexiglass plate
h. Capacitor chips known to be good (absence of delamination and cracks]
i. tapaci tor chips known to be defective [wf th delamination)

. Manufactured by AutomatIon Industries Inc. , Sperry Products Oi vision,
Subsidiary of General Cable.

C40.2 Requirements. Capacitor chips de:enmined to be good after testing and when
sectioned~ce WI th paragraph 4.6.2 ❑ust ❑eet the OPA requirements of
paragraph 4.6.2.

C40 .2.1 LOt S tested. Only one (1) production lot of parts shall De scanned at cne
time .

C40.2.2 Calihratfon samples. Two (2) previously determined bad capacitors of the
same dielectric ❑aterial
for testing.

●nd size of the parts under test shall be added to the lot

(- “

[40.3 Initial setup procedure. The inititl setup procedure is as follows:

a. Equipment shall be turned on and “armed up for ?: fteen [15) ❑inutes , ❑in<a. m.
b. The tank Snail have a water deptn of 6 :.25o inch. 175 :5 !lL of wetting

agent shall be added to the tank.
c. [hips shdil be placed in identifiable rows on the plexiglass and shall not

be tOu C5ing each other. The plexigl~ss tray ❑ujt be level and Qerpendicuidr
:0 the transducer head axis. The tray $hall be checked after it is i“ :n?
tank to assure no air bubbles are trapped under the chips or tray.
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C40.4 Operating procedures.
be adjustea edch

The chip image return, and gate #lam }etting shall
[lot :ne eaulpment is turnea off and on the first tray of chips to

be scanned per lot. Adjustments stttll be In ●ccordance with the test ftcilitfes
operating instructions. The adjustments shall cl@Jrly COnflm the good ●nd bsd
calibration $tmples. These ptrts Sntll be easily Identffiabie from tne remaining of
the lot under test.

C40.5 0u41ificltf on. Etch test facility shtll h4Ve J Pespon$tble person who hds
successfu my Conpletea ● nOndeS%ruCtifle teStin9 course gfWt!n by the ■anufacturers of
the ultrasonic test equimment. The ultrasonic test equipment shall not be operated
by tnyone who h4s not been certified and instructed fn the use of ultrasonic tes:lng
by the designated Ber%on. The responsible person shell prepare ● test method that
describes the general procedures, requirements and tachniquea for Ultrasonic sctnn~ng
of ceramic chips.

C60.6 fquipaent usage. Testfn~ shall be dons In ●ccordance with the test
equipment manufacturers instructions ●nd the test ftcilltles Opera tfng procedures.
The tank ●ust be completely drained. cleaned and refill.ed ●t least once a month.
MOTE : Anytime the tank is drained ana refilled, the transducer lense must be checked
to ensure bubbles have not been trapped.

4. The scanners (XY recorder] shall be ●ctivated ●nd the printout of the
calibr~tion samples shtll be compared ●gainst the scanner’s “O” scooe. I f
correlation for the ctlibratfon samples Is obtained with $etttng of C40.4,
the entire lot cin be scanned with that setting.

b. Any questionable scope results shall reject the chip under question.

C40.7 Documentation. Appropriate in f0~4ti0n (number tested, number ftf led) from
scanning results snalf be recorded on the chip lot tr~Vel Rr. The scanner printout
sheets shall be identified with the chip lot number, size, voltage r~tfng and
capacitance value ●nd placed on ff le.

)
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.<;5 ,COPE

VISUAL I NSPCCTION CRITERIA FOR CHIP CAPAC1TO175

This ●~pendix Spec(fies the vttaal inspeCtl On criteria for chip
ca~~~;~or%%is appendfx f, a ❑andatory P.rt of the SpecfffC,tf.3n. The information
contained herein IS intended for Compliance only.

020. Applicable documents. This sactfon is not ●pplicable to this appendix.

030. PROCEDURES FOR INSPECTION AMO RE.2ECTION

530.1 H@thod Of fnSP2Cti0n. Eich device shall be examined under 10 power
●agniftcaclan co deteialne compliance with the requirements specified herein.

030.2 Rejection crlterft. Oevices thit deviate fro. the ●aterial , design or
Construction requi rements speci fied or that fai 1 to ■eet the fol lowing requi rements
shall be unacceptable:

030.2.1 Termination ❑etallizatfon.

a. End terminals shall be completely Covered. Pinholes less than or ●qual to
0.00S inch in diameter ●re permitted (maximum of three pinholes fn each
surface area).

b. Gaps in the ❑etzllizatlon band shtll only be ●cceptable if the .etalljzatjon
band is nOt les S than the ■fnimum Metal lizatlon band requirement speci ff ed
(see figure 01).

c. )!etallizcd edges shall not be reduced to less than 90~ due te chipping or
a6t411 izing process (see figure 02).

d. There shtll be no ●xcess ●etalltzatton or solder tear which vio14tes the
❑infmum pad separation (see figure 03).

e. There shall be no foreign material visible adhering to the solder, or voids
in the solder revealing greater than 10% of the base metal lization [see
figure 04).

F+ REJECT IF LESS THAN MINIMUM OIMENSIONS
ME7ALLIZATION (SEE 3.1 )

FIGURE 01.” Metal lizatica band qaPs.

ma
F; GuRE 32. 14etalliza:ion band Chiooinq.

FIGuRE D3. E.cesstve retalliza C~On.
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f!+‘a NON- WETTEO AREAS

FIGURE OC. solder defects.

030.2.2 Ceram$c surface eaam$ natt on.

a. There shtll be no cracks (see figure 0.5).
b. There shall be no delamination of ceramic Icyers. A deiamfnacfon Is the

separation of ceramic 14yers (usually observed on sides]. (See figure 06. )
c. Striations ●re unacceptable (see figure 06).
d. Edge chip-outs shtll not extend to within 0.003 Inches of an electrode. An

edge chip-out {S any re fon where ■aterial hts Men removed as a rCSult of a
!fracture (see ffgure 07 .

e. Rough edges shall be peraltted provided they ●re uf thin the 4110wable
chip-out region as spectfted In figure 07.

f. Lips, flared edges or frregul~r shapes shall not ●xceed llmfts speclf!ed III
fi.sure 08.

9.

surface.
h. There shall be no rafsed surfaces, bubbles, or blfsters greater than 0.002

inch (UIU411Y found on top and bottom). (See figure 09. )
f. When compared co ● flat surftce. the clearance (warpage) ●t t e center of

the chip shall be less than 5% of the length dimension (see f gure 010).
j. A pfnhole ts t circular hollow or cavity no larger than 0.002 inch in

dftmeter (see figure 011}. They are uo4cceptable if they exc ed this sfze.
k. There shell be 00 holes (voids) that expose electrode plates see

figure 012).
1. The ●arking shall be legible ●ad Co. plete (see ffgure

. . . . . . . . .
There sh~ll be no fused dust or excess ●4terial on eaternal surface that
prevents a chfp from lying flat or protrude sore than 0.003 $nch out of ●

013).

w ’11
SIOEEIlll

TOP ENO

~nm
TOP ENO

FIWRE 05. _

)
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I.J SIOIZ
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ENO
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SIofs

FIGURE 06. Delamination and striations.

D21
@

cH@ GRSATER THAN so?.
THICKNESS

TOP
CHIP GREATER THAN 003
IN OEPTH

fIGURE 07. Ch~o-outs.

36
Source: https://assist.dla.mil -- Downloaded: 2016-11-12T22:12Z

Check the source to verify that this is the current version before use.



MIL-C-123A
APPENDIX D

)

)

a,...,. ‘OGE

G@?e
ACCEPTABLE UMACCEPTA8LE

IRREGuLAR SHAPES WHICH 00 NOT EXPOSE ELECTRODES

FIWRE 0S. Unacceptable l{Ps. flared ●dqes or f~qular xhaoes.

In(7
To P

n.

d

D

TOP

ENO

ENO

FIWRE 99. Raised Surfeccs, bubbles and blixterx.
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‘No–~–ENO
SIOE

FIGURE 010. Uarpage.

FIGURE 011. Pinholes.

FIGURE 012. Voids,

uNAcc E.m T481-~

FTGURE 013. !larkin.a,
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LEAO PULL

Elo. SCOPE

flo.1 *. This appendix SPeCifiei $PeCfal test procedures ●nd ●ettiods for CKS
:eramtc c*p4cft0rs. Oetafls fOr testing of ●xial and radial leaded capacitors prior
to moldtng or encapsulation Is {ncludtd. This ●ppend{x fs ● ●andatory part of the
specification. The In foraltion cantained IIerefn is fntended for compliance only.

E20. Applicable documents. This section is not 4ppl icable to this ●ppend$z.

.f30. COUIPHENT

E30.1 Gage and test stand. The test equipeent used shall be in ●ccordance with
the lflt below or icz equivalent.

a. Ctiantillon push-pull gauqe, model OPP-25.
b. Chant illon test stand. moaei lTC or equivalent.

E40. TfST NfTHOO

E40.1 Radial devices. Firmly c14mp the body of the CapaCitOr into the test
stand. iiraduaily *PVIY an ever tncrea$ing force to one lead at a time In the
dfrection of the leads (see figure El) until rupture occurs. Record the force for
botn leads.

E40.2 Axfal dew fees. Firmly clamv one lead into tne test stand. GrJ12u.311y apply
an ●ver {ncreasinq force in the d(rection of the letds (see fiqure [1) untfl rupture
occurs. Mow clamp the body of the device and pull the remaining good lead in the

direction of lead until rupture occurs. Record the stress level for both le4ds.

[40.3 Minimum rupture force. Ifin$mum rupture force shall be fn ●ccordance with
table X111.

E50 RC.IECTION CRi TERIA

f50.1 “Oefects. If one (1 I failure occurs, ●ddlcion~l staples per table XII shall
be retest~ zero failures. If two (2) faf lures occur the lot shall be rejec:ed.

////

H‘“ ‘“[ T“.
I I I

FIGURC:1. Lead-oull dfrection.

39Source: https://assist.dla.mil -- Downloaded: 2016-11-12T22:12Z
Check the source to verify that this is the current version before use.



-. .

HIL-C-123A
APPENOIX F

RADIOGRAPHIC INSPECTION
(’ .

F1O. sCOPE

This appendix specifies procedures ●nd prdctlces necessary for
spectfon of ceramic capacitors during group A ●cceptance Inspection.

This ippendix is ● ●andatory part of the Specl ff cation. The Information contained
herein {s intended for compliance only.

F1O.2 Facilities. Radiographs of the capacl tors ●ay be ●ade by the capaci tar
manufacturer or ● suitzble independent laboratory. In efther c-s.?, facilities,
eaufcment. 9ersonnel . and technlaues shall be in accordance wfth the reaulrements
srieclffed h~rein.

F1O.3 Responsibility for Inspection. The cap.! citcr ❑anufacturer shall perform the
inspection of tne radf Ograpfl ffl ms and ●cceptancei rejection of the capacitors.

F20. Applicable documents. This section IS not applicable to this appendix.

F30. EOUIPHENT

F30.1 Dimensions. The dimensional values upon whfch these requirements are based
were developed using the U. S. system. The ❑etric equivalents were obtained by
direct Converse On based upon 1 inch . 25.4 ❑m. Iihere such equivalents do not
correspond to a standard ❑etric size, the ClaSest Standardi Zed metric equivalent size
may be used.

F30.2 Radio graph~. The X-ray equipment sh.111 have sufflci en; voltage range :C
produce radiographs i n accordance W1 tit thi s document. The ●quipment shall have A
fatal spot of 3.5 ❑ill imeters (ma) or less and shall ❑aintafn a sharply defined iw?ge
at a focal fflm dfstance”of 30 to 60 Inches (76.2o to 152.40 centimeters).

F30.3 Exposure factors. The X-ray exposure factors snali be selectea to dchl eve
mazimun image detail WI thin the sensi tivity requirements, The film Shall be e.XDOSCd
in accord f,nce with the following requirements:

a. X-ray voltage - lowest voltage possible.
b. H and O film density .- 1.5 to 3.0.
c. Milliampere ana tfme settfmgs - adjustea, as necessary,

satisfactory exposure.

F30.4 Film. The X-ray film shall be single emulsion and of a
very fine~in.

to obtain

grade defined as

F3G.4.1 Sens~tivity. X-ray film and ●quipment shall be capable of detecting
❑etallic part Ic es w,th a major dimension of 0.004 {rich (0.10 millimeters) or greater.

Co:;: i:ife ws,::?:;:::yf::::{:e:::: $’:;:! 6.:![:ent. ‘“d ‘ime ‘ha” b’

The X-ray ●quipment and processing techniques shall be
ca~~~i~~f _;nd O ftlm density of 1.5 to 3.0 i. accordance with the
American Stand ?.rd Printing aensfty type P-2.

F30..I.4 Film ainensions. Radiographic film shall not exceed 14 incnes !35 .56
centimeters) in .Idzn dna 11 inches (43.18 centimeters) in length.

F30 .4.5 Process in~. The exposed x-ray fiim shall be, processed {n such manner that
tne film snal! be :rze of processing aefects, {e. , fingerprints, chextical sFots,
blemishes, etc.

F30 .4.6 ?iln iaencifl cation. Cacn radiographic film snail be identified tiith tAe
fallowing intornatl.an:

manufacturer’s name.
numn.?r (as itarked on part).
cross refer ~nce. {
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LEAD NuMERAL <

6 PLACES

==

-1.166 i- I I I 4.1661-

WIRES 6

INCHES
.125
.188
.250
.375
.s00
.563

PLAC

3’%
4.78
6.35
9.52

12.70
Ib. m

SIil

Es

M STOCK

mm
.625 1s%

.675 17.14

.750 19.0s
1.000 25.W
1.500 Za.lo
2.250 57.15

FIWP.2 fl . Penetrameter.

.,

)
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I Tungs:en wira diameters I Lead Barticle cliamete~ I Steen

E
.003
( .08)

.003
(.08)

.005
(.13)

.005
[.13)

-
.003
(.08)

.003
( .08)

A
.003
( .08)

=
( .08)

G6i-
[.13)

,
A B “c 0 E F G

shim
H 1 J K i stock I

.00z .001 .0905 .o@35 .001 .002 .015 .010
(.05) (.03) (.013) (.013) (.03) (.05) (.38) (.25) i% i!%) i%) i%;)

I

* T v v v & ,., .,
.mz .ml .001 .G02
(.05) (.03) (.03) (.05)

.010
[ .25)

.002 .001 .001 .002
(.05) (.03) (.03) (.05) I i~~)

.002 .002 .003
(.05) (.05) (.081

.025
(.64)

.002 .002
(.05) (.051

I .035
*VT T v v (.89)

.003 .0U5
(.08) (.13)

+

None

.002
(.051

.005
(.13)

m

NOTES :
1. Oim?nsions are in inches.
2. tletric equivalents are given for general infornmtfon only and am based uwn

3.

5.
6.

I.00 inch . 25.4 mu.
Uires to be tungsten, shim stock to be carbon steel. particles to be lead.
Center section to be .125 (3.18 mm) layers of clear acrylic plastic. bonded
with clear plastic cement of lGW X-ray density. Fastene~ may be used withfn
.25o <rich (6.35 mm) or less from each comer, but shall not interfe!m with end
use of the penetrameter. 80ttom surface shall bc flush.
All dimmsions, shodn are 2.005 inch (.13 am), ●xcept wires, and shim stack.
which shall be within standard mill tolerances and lead particles which shall
be :.0002 Inch (.005 mu). Groove details are not critical except that wire
must be entdedded flush or belw surface of plastic and centered at location
shown. Particle-hole sizes are not critical, but should “ot exceed .531 (.79 ma)
in diameter and depth, and must be centered as shown (:.005 inch) (.13 mm).
4dditjonal Iayen of shim stock may be used as necessary.
Identification marking shall be oennanent and legible. Location and size of
C!m.acters is not critical but shall “ot interfere with or obscure the radiographic
image dec.ails.

i

FIGIJRE F1. Penetr.imeter - Continued.
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d. Oa:e or lot coae (as ❑arkea on part).
e. Vtew nunoe~.
f. X-ray laboratory name.

9. Penetrameter lms9e.
n. Penatramecer number (see figure Fl}.

F30. S Penetrameters. Penetrtseters shall be employed {n all rtdiographfc tes.tfng
●nd shall be as specified in figure F1. The penetrameter Image shall be used to
determtne raaiograph{c quality and shall meet the followfng requirements:

a.
b.

c.

d.
a.

Penetrimeter wires SIII1l be visible on etch radiograph.
Penetrameters shall be selected co give a ftlm density within .10 perxent of
the denlity of the ●rea of {nmeditte interest.
Penetrameters shall be placed fn d{ag.anal corners on the source side of the
film. The p14ne of the penetrameters shall be normal to the rtdiatfon
beam. Uhen 35-m fil. strip is used, the penetraaecar ihall be placed {n 4
posftfon normally occup$ea by a part, ●nd a Penetraneter tmage shall be ❑aae
(?sposetf) for every 50 parts or 17 inches (43.18 centimeters) of fflm,
wh$chever is ●ore Convenient.
D{stortfon of ●ny penetrameter ShJll not e~ceed 10 percent.
The sptcing between wfres of a penetrameter shtll not be dfstortea by ■ore
than 10 percent. The percentage of afStortlon ●s used in this Staodtrd is
de ffnea ●s follows:

Percentage a$stortfon . So - s, x 1021 whereso
SO . ●ctutl w(re SPtCfn9. ●nd
SI . .lre spacing as It tDpears on the x-ray fils.

F30.6 Flztures. Suitable ffntures sht~l be used for ●ount!ng the e)ect?onfc parts
durfng the X-ray operation.

“) F3ti.6.l mounting of parts. The Capacitors ●ay bc ●ounteti {n any type of fixture.
prov~ded that any ❑etall ic portion of the f<zture !s not between the boay Of the
caPaCitOr ●nd the film.

F30.6. z Identlffcttion of capacitors. Each capacitor shall be traceable fron fts
posl t$on on the f fature to its Corresponalng ~mage on the film untfl completion of
film inspection ●nd Identlffcatien of cny with rejectable defects.

F30.7 Inspect{on and exsmlnatfon of radiographs. [n SPeCtf On of r4df09raphs shall
be conductea By tne device manufacturer. LaCII radiograph shill be el~nlneti.
utilizlng the equipment $pecf fled herefn. The r~dfograpns shtll be inspeCtecI to
determine that ●ach capacitor conforms to the requirements of this aocument.

F30.7.1 Viewing ●quipment. The raaioqraph shall be exim{ned on a suitable
illun$ nator with varlabl e Intensity, or on a viewer suitable for raafograph(c
Inspection of projection type viewin9 equfom@ot.

F30.7.2 magnification. A ■tgnl ffcatfon of 10 power minimum shall be used for
raatograph ●admlnatl on.
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F40. MARKING

F40.1 Marking of ~art$. Capacitors that have been X-rayed and have been found
●cce table shall be identified with a blue dot on the externtl case.
shalf be approximately 0.06.25 inch [L.S mm] f. diameter ●nd shall be o;h~u~~~~-do’
resistant paint.

F50. IEPORIS Af10 RticuROS

F50.1 Report of inspection. Unless atherwlse Specfffed by the contract, the
testing activity shall furnish Inspection reports signed by an auth Orl ZGd
representative of the testfng Ictlvity. The reports shall give the results of the

radfograohic inspection and shall lfst the part number, the number of parts
!nspected. the number of parts rejected. and the date of the test.

F50. Z Records of fnspectton. A complete record of detafls of inspection shall be
kept by the cianuracturer or test$ng laboratory. The record shall list the voltage
potential s and Currents used fn the radiographic process. the time of exposure. the
distance of the source of radfation from the surface of the part, the distance 0: the
film from the same surface, the a~proximate angle between the central beam of
radfatlon and the fflm, the screens and filters used, the size of the focal spot, the
time of development of the fflm and the part number and lot. or date code of the
capacitors.

F50.3 Records of radiographs. Each radiograph shall ctrry ● radiograph i~spection
serial number or code letters to identify the radiograph with the parts examined
shown in the radiograph. One complete set of radiographs shall be kept by the
manufacturer for d period of 3 years ❑inimum.

F60. PERSONNEL

F60.1 Radtoqvaoh.?r. Personnel engaged in radiographic processing snail be

famil far with the requirements of this standard and with all ●ppl icable documentation
controlling radiographic qualfty of parts and materials being inspected. They shall
be certifidd by their employer to be capable of producing radiographs which ❑eet the
requirements of all applicable documentation.

F60.2 Radiographic interpreters. Personnel engaged in the interpretdtfon of
radiographs shall b.? familiar with the requirements of this standard and wl:n dll
applicable documentation contra llfng radiographic quality of parts and materials
being inspected. They shall be certffied by their ●mployer to be capable of
evaluating radiographs to determine conformance of parts and materials to the
requirements of dll applicable documentation.

F60.3 Vfs ion. The minfmurn visfon requirements for visual acuity of personnel
inspcctin~ shall be as follows:

d. Oistant vision shall ●qual 20/30 fn at least one ●ye, ●ither corrected or
uncorrected.

b. Near vision shall be such that the individual can read Jaeger type No. 2 at
a distance of 16 inches (40.64 centimeters) either corrected or uncorrected.

F60.4 vision tests. Vfsion tests small be performed by a“ ocul{st, opto,metrlst,
or by ocher professionally recognized personnel.
date of original certification,

One year from the effecti. e due
and eacn year thereafter,

be required to Pdss me vision tests specified herein.
certified personnel snail
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FIGURE F2. V{ednq P lanes for radfoqraphlc fnsc.ectia.
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CASE
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RAOIAL LEAO TYPC u

AxIAL LEAO TYPE

FiWRE F3. ,lcceotance cri teria for radtoqraphic {nsc.ect ion.
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VISUAL lIJSPECTION CR ITZRIAL FOR LEAOEO CAPACITORS

This appendix specifies the visual inspection criteria for leaded
ca~~~;~.r%%~fs appendix is a ❑andatory part of f,lle specification. The Information

contdfned herein IS intended for compliance only.

G20. ~olfcable documents. This section fs not applicable to this appendix.

G30 PROCEOURES FOR INsPECTION ANO REJECTION

630.1 .Method of inspection. Each dzvlce shall be ●xamined under 1 power U!lnirnurn
❑agnification to determine compliance with the requirements specified herein.

G30.2 Reject i.an crfterfal for both axial and radial leaded devices. Oevl CeS that
deviate from the material. design, or Construct Ion requirements Specified, or that
fail to ❑eet the following requirements or those specified in G40 shall be
unacceptable.

G30 .2.1 Chip ●xami nation.

tracks in the ceramic (thermal shock cracks).
:: Open deldmfnations (n chips which expose fnternal ●lectrode material.
c. ‘Cold- solder joints (frosted or granular in dDDearance).
d. Solder bridging or potential brid~ing
e. Excess solder.
f. No solder balls on leads.

G40 SpECIFIC LEAO REJECTION CRITERIA

G40. I Axfal leaded devices . Crfterfa/As~e~~ment

Unit A.
Unft B.
Unit C.

Unit D.

Unit E.

Unit F.

Unft G.

Un$t H.

Unit I.

Unit J.

unit K.

between opposing terminations.

(
Ideal lead to element union. Acceptable.
Solder build-up [fillet) on one side only. Acceptable.
No solder build-up (fillet), but good element to chip interface.
Acc,ntable.
Edge of lead wfre does not overhang the edge of the ●lement, ana
full solder coverage is ●videnced. Acceptable.
Gap in solder join% under the nafl head which reduces lead to
element interface to less than 90 percent coverage. Reject able.
Gap in solder jo~nt under the nail head which reduces lead to
element interface to less than 90 percent coverage. Rejec table.
Gaps or voids in solder joint under the nail head which reduces
lead to element Interface to less than gO percent coverage.
Rejectable.
Gap in solder joint under the nail head which reduces lead to
●lement interface to less than 90 percept coverage. Reject aole.
O{ ameter of lead wire overhangs side of element. Reject able.
(Note. nail head may overhang. )
Edge of lead uire does not overhang edge of element, but, gap in
solder joint under the nail head reduces lead :0 ●lement
interface to less than 90 percent coverage. Re~ectable.
center line of nail head tilted greater than 30 beyond center
line of chip. Reject able.
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UNIT 8 UNIT C

FIGuRE 61. kctfotmlle .unitt.

Mo

UNIT D

FIwRF. 62. AccetW.ble colv bv OC depc.rtmnt.

unit It.

Unft N.

Unit O.

Un(t P.

unit o.
IJn$t R.

Ideal Condltton for a r~df~l leaded device prfor to
encapsulation. Acceptable.
Element thickness ts greater th~n or ●qual to the ●verage lets
w$re flat d~aens~on. The element ●ust be po$fttoned such that
the le4d w$re flat does not extend more than 1/3 beYOnd the
thickness of the element. Thts ●xtmple is rejectable.
Element thtcknes$ !s less thtn tne #veroge letd wire flat
djmenston. The element must be positioned such that the Ieaa to
element Interface f$ ● minimum of 80 percenc Of the ●vallab Ie
contact *rea. This example ts rejecttble.
Angle between chip centerline ●nd lead Centerline shall not
●xceed 30”.
Ideal chip allgnment (top view). Acceptable.
If the element thfcknesl is greater than or equal to the dverage
lead wire flat dfmension. the element ❑ust be positioned such
that the ,et, ~!:e ?!, t *o..: n~t <,<~nd ●ere than ]/3 beyond :flc
tn4ckness of the element.

If the ●lement thfcknes$ $s less thtn the tveraqe lead wire fl?t
dimension, the element MuSt be positioned such that the lead to
element inter faCe is a min$ mum of 90 percent of the avail aole
contact area. This eximple !s rejectable (top view).
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UNIT E UNIT F UNIT G

UNIT I UNIT J

H
,
H

UNIT H

+ >30”
I

A
‘J
t
1,

,,

K

L-----J
uNIT K

FIGuRE G3. ?ejectable devices.
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“n{~ s. Th{i ●xample shows .ar~ous rejectable characteristics which QaY
be observed On the radtal leaded dev(ce. Description of the

numbered defects ●re ●s follows:

(1) Lead to ●lement {nterface lCSS tnan 80 percent ●re not
●cceptable.

(2) cut. dent. Or s=ash In the lead e(re ●xceed1n9 -050. ‘n
length or .00S” fn dePth.

(3) El@.ent is not properly seated In the ‘Saddle. ” GaIIs !n.
excess of .015” ●re rejectable.

(t) Chip outs in the C0ra8{C SU?faCO whtch ●xpose electrodes are
not accavtable. ... .

,

FIGuRE 64.

)

ideal condit{a (acceptable unit~, F1GUR2 G5. RejecUble units.

m i-’R

,.
ACCEPTABLE REJECTABLE

FIGuRE G6. chi~ al! WlulHlt.
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L ,

FIGURE 67. Mjectable characteristics.

G40.3 Radial ledded devices (epoxy c.sated) - Criteria/Assessment

G40.3. I Leads shall be 100 percent covered with solder.

G~O.3.2 There shall be no voids under the lead head.

G40 .3.3 The sclder fillet shall not ●xtend ❑ore than one lead diameter in distance

down the lead from the bottom edge of the chtp. (

G40.3.4 There shall be no crack or separation between the lead ●nd chip.

640.3.5 Leads shall not be off center by ❑ore than .015 fnch.

Lead Wire

Solder

Dielec=ic

=ad Silver Fr:t

=.u Solder

&se

Elect: ode

FIGuRE G8. Typical (non nmlded ) device .i th e~oxv coat.
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